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UTAH AGRICULTURAL EXPERIMENT STATION
BIENNIAL REPORT 1946·1948
EXPANSION OF THE RESEARCH PROGRAM
DURING THE past biennium there has been a general expansion in
the research program of the Agricultural Experiment Station.
This ~as made possible through increased state legislative appropriation
and through federal funds made available by the Agricultural Research
and Marketing Act which passed Congress in August 1946, although
funds were not available until August 1947. Grants-in-aid by state
and private agencies have also made other research possible.
MORE COOPERATNE RESEARCH INITIATED
Much of the ' new research is cooperative with agencies of the federal
government or with other agricultural experiment stations in the western
states. Cooperative research has many advantages in that it increases
the facilities and trained personnel and the problem can be approached
from a number of angles at the same time, shortening the time needed for
a solution.
Some of these new cooperative projects or other new research studies
are listed in the following paragraphs.
STUDY ON VIRUS DISEASES OF STONE FRUITS EXPANDED
The Bureaus of Plant Industry, Soils, and Agricultural Engineering and
Entomology and Plant Quarantine are cooperating with the Utah Station
in an expanded study of the problem of virus diseases of stone fruits.
Each of these bureaus has appointed a full-time scientist and a plant
pathologist has been hired by the Station to work on this problem. Two
field plots, one fifteen acres just south of Kaysville, and the other
at Holladay are being used for this work. A large laboratory on the
campus has been equipped for virus studies. This equipment includes
an electron microscope, . the first instrument of its kind in the Inter. mountain region. This microscope makes it possible to see and study
. materials including yiruses never before seen. It makes possible magnifications as much as fifty times greater than can be obtained with the
most powerful light microscopes. Specimen may be magnified as much
as 20,000 times. Particles much less than a millionth of an inch can
be easily seen. The microscope has a ' built-in camera, which makes
possible photographing the subjects seen. The photographs can then
be enlarged, providing final pictures in which the magnification may
be as much as 100,000 times.
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A special greenhouse has also been provided for this work. These
facilities will make it possible to push the investigations on this important
problem.
WESTERN WEED RESEARCH CENTER ESTABLISHED IN LOGAN

The U. S. Bureau of Plant Industry, Soils, and Agricultural Engineering
has recently designated the Utah Station as the center for the correlation
of weed research in the eleven western states. An agronomist from
that bureau has been stationed here to work cooperatively with the Utah
Station in these investigations.
NEW PROJECTS ADDED IN POULTRY HUSBANDRY

Work in poultry husbandry has received increased emphasis because of
the importance of the industry in the agricultural pattern of the state.
The poultry work is being transferred to two new farms in North
Logan, one for work with chickens, the other for turkey experimental
work.
New studies on the feeding of alfalfa meal to chickens, and on the
effects of feeding alfalfa that has been dusted with DDT have been
initiated, also studies on the tolerance of chicks to magnesium.
The work with turkeys has been expanded to include turkey breeding studies to develop a hardier bird, better adapted to Utah conditions.
Other studies are being made on the cause and control of turkey
diseases, especially staphylococcosis, and 'o n the causes of low hatchability of turkey eggs. Problems of turkey marketing are being investigated as a part of the regional marketing studies.
MARKETING RESEARCH GAINS IN IMPORTANCE

The greatest expansion in the research program has been in marketing research whidl received added stimulus with the enactment of the
Agricultural Research and Marketing Act. Practically all of this work
is on a regional basis and is cooperative with other western states.
Studies now under way have to do with the marketing of turkeys,. peaches,
feeder and slaughter cattle, sheep and lambs. Studies are also being
made on the major factors that affect prices received by farmers and
on increased demands for agricult.ural products from Utah on California
markets.
TOXICITY OF DDT STUDIED
The introduction of a number of powerful new insecticides has
brought up the question of their toxicity to man, either directly or
through the use of products sprayed with them, or fed to animals that
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are later consumed by man. The Utah Station, during the past biennium,
has undertaken intensive study of the toxicity of DDT to farm animals
and poultry and its accumulation in products consumed by man. This
project is sponsored in part with a research grant-in-aid from the
National Institute of Health.
COOPERATIVE RESEARCH IN RANGE LIVESTOCK PRODUCTION
PROBLEMS STARTED

Cattle breeding research, anticipated for many years, but because of
the great expense involved, not started earlier, was outlined and
begun during the biennium. This work was made possible by appropriation of funds under the Agricultural Research and Marketing Act through
cooperation with the Bureau of Animal Industry and experiment stations
of the other western states. Some of the animals used in this work
were gifts to the Station, others were purchased with money given by
the Sears -Roebuck Foundation for this purpose. The objectives of this
work are to test and develop lines of Hereford and Shorthorn cattle
that will show improvement in such characteristics as rate and economy
of gain, fertility, nursing ability, longevity, and carcass quality when
maintained under Utah conditions.
Other new work in animal husbandry in addition to breeding and
marketing studies is concerned with disease control. Studies are being
made on trichomoniasis and on mineral deficiency diseases of range
cattle.
TRUCK AND CANNING CROP INVESTIGATIONS EXTENDED

Since vegetable and canning crop production is becoming increasingly
important on the small farms of the state, especially farms in the
vicinity of the larger cities, research on many of the problems involved
in the production of these crops is receiving the attention of Station
scientists. New investigations started during the biennium include
studies of the influence of cultural and harvesting methods and varieties
on the yield and quality of vegetables, studies on the improvement
of lima beans, control of celery insects and diseases, and studies on
onion improvement through the development of inbred strains and
hybrids.
NUTRITION AND HEA~TH PROJECTS OUTLINED

The health of the rural population, especially as it is affected by nutrition, is a field of increasing public interest. During the biennium
a regional project has been initiated to study the nutritional status

6

BULLETIN

336 -

BIENNIAL REPORT

of population groups in the western states. For this study a mobile
laboratory has been equipped and staffed with a doctor, a dentist,
and a nurse. This unit will travel through the various states to determine
the nutritional status of the rural people, and the factors that condition
this status. Another study has also been initiated on the inter-relationship between the composition of the soil and plants and the nutrition
of animals and man.
WAYS OF INCREASING THE ACREAGE OF CULTIVATED LAND STUDIED

Expanded demands for agricultural products have stimulated interest
in expanding the acreage of cultivated land. One method of doing this
is to salvage many of the low-lying valley lands that have been taken
out of cultivation because of water-logging through the excessive use
of irrigation water on the higher lands. New research projects are
planned to develop new and improved methods of design, operation, and
maintenance of drainage systems, both gravity and pumping systems, and
to work out irrigation and soil management practices that will eliminate
many of the drainage problems. Other studies are concerned with
salinity and its relation to crop production and drainage.
While thousands of acres of land in Utah can be reclaimed by
drainage, only about one-sixth of the arable land of the state has
enough irrigation water for crop production. Plans are now under way
to divert Utah's share of the water from the Colorado River to the
Bonneville Basin to increase the irrigated acreage. Definite information
about the location of these lands and the amounts of water that will
be required is basic to the further development of these plans. The
Utah Station is aiding in some of these studies.
HOUSING RESEARCH INITIATED

A new field of research for the Utah Station is that of housmg.
During the biennium studies have been initiated to determine the
functional requirements of rural housing in Utah. Another project is
concerned with a study of the open shed compared to the dosed stanchion
barn for housing dairy cattle.
PANGUITCH FARM DEVELOPED INTO LIVESTOCK FEED RESEARCH CENTER

During the biennium the Panguitch Farm was organized for research
on the production of feed for livestock. This farm had not been used
for research purposes since the depression because of lack of funds
and the distance from Logan. The new research started in this area
includes pasture research, work with cereals, and with fertilizers and
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soil management practices. It is hoped that this farm will be a center
for the solution of livestock feed production problems in the southern
Utah area.
BUILDINGS AND EQUIPMENT ADDED

The availability of surplus war materials has made it possible for the
Station to add much-needed buildings and equipment. A laboratory
building has been erected and equipped at the Farmington Substation
and one at the Horticultural Farm at North Ogden. Other steel
buildings have been converted into garages providing coverage for the
station trucks for the first time. A machine shop has been built, a
seed laboratory, a laboratory f01 bee investigations, a small animal
laboratory for conducting nutritional studies and research on animal
diseases, which provides feeding pens where individual animals can be
fed separately, and space for studies with chickens and turkeys. In addition
to buildings, much needed equipment has also been procured. Trucks
and tractors and other farm machinery have been purchased and laboratories have been equipped with many new pieces of equipment
and apparatus necessary for the research in progress, thus making the
physical facilities of the Station for research better than ever before.
DEPARTMENTAL STAFFS ENLARGED

During the biennium there have been a number of changes and additions
to the staff. The Horticulture Department was completely reorganized.
Dr. Samuel W. Edgecombe, formerly director of research for the
Burpee Seed Company and on the horticulture staffs of the University of
Manitoba and Iowa State College, was appointed head of the Department. Robert K. Gerber was appointed assistant professor, and Odeal C.
Kirk was placed in charge of the horticultural farm at North Ogden.
Dr. R. J. Evans retired as head of the Agronomy Department and
Dr. D. W. Thorne, formerly associate professor, became head. The staff
in agricultural economics was increased from five to nine members, and
the staff in vegetable crops has been increased from two to four.
New federal collaborators joined the staff in the Departments of
Agricultural Economics, Agronomy, Irrigation and Drainage, Vegetable
Crops, Botany and Plant Pathology, and Zoology, Entomology and
Physiology.
A new statistical laboratory has been organized to assist project
leaders in designing their experiments and in analyzing the data. Prof.
Bliss H. Crandall is director of the laboratory. He formerly had charge
of the research on alfalfa in the western states for the Bureau of Plant
Industry, Soils, and Agricultural Engineering and was stationed at Lincoln, Nebraska.
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ADVANCES IN RESEARCH

THE PAST TWO years have shown material advances in the research
program. Some of the progress made in discovering new facts and
developing applications for earlier research 'findings is related here.
These and other results of Station work are aiding in the production
of maximum yields of crop and animal products and at the same time
building up the soil through improved soil management practices ; in
the transportation, processing, and marketing of these products to
the best advantage; and in the improvement of living conditions on
the farm.
METHODS DEVELOPED FOR ECONOMICAL SEEDING OF RANGE AREAS
Artificial seeding of range lands has been a major range management
project for ten years. During this period, methods have been developed
whereby seeding of an estimated five million acres within Utah appears
economically feasible. During the spring grazing period of 1947 on
twenty-eight 100 acre experimental pastures at Benmore it took only 1.27
acres for one animal month or an average of 21 cattle grazed 66 days
on 100 acres. On native range it takes from 5 to 10 acres of pasture
for one animal month of grazing. For two consecutive years cattle
on the seeded crested-wheatgrass pastures gained an average of 2.28
pounds per head daily, while cattle on native range gained 1.42 pounds.
Spring range is critically short in the West. Crested wheatgrass leaves
in the seeded pastures were 5 to 7 inches long compared to 1 inch for
cheatgrass when grazing started April 20. On the average, seeded range
is ready to graze 22 days before native range. Seeded ranges are also
grazed two weeks longer than native range. This extends the grazing
season approximately five weeks which conserves hay and shortens
the grazing on forest lands. Certain new grass species now being studied
have a longer growing season than any arid-land species now in use.
The use of these species gives promise of ext~ding the dry-pasture
grazing season as much as six weeks.
Much of this work has been cooperative with various bureaus of
the U. S. Department of Agriculture.
FERTILIZERS INCREASE YIELDS OF DRY LAND WHEAT
With continued cropping, dry-land wheat has decreased in protein
content. Recent studies in Utah show that nitrogen fertilizers increase
both the protein content and the yield of wheat. Forty pounds of
nitrogen fertilizer applied to wheat land has increased the yield 5 to
10 bushels per acre and the protein content 1 to 3 percent. Spring
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applications have been more effective than fall treatments. These
treatments applied to 200,000 acres of dry farm wheat land in the state
would result in increased value of wheat in excess of one million
dollars per year.
One farmer in Cache Valley who followed Station recommendations
increased his wheat yields by 20 bushels per acre. The protein content
of the wheat was enough higher to place it in a higher grade, thereby
making enough to pay the cost of fertilizer. The 20 bushel increased
yield was clear profit above all costs.
COST OF PRODUCING FARM CROPS ANALYZED

Cost of production studies have been made on four crops during the
past year by the Utah Station: sugar beets, canning peas, celery, and
peaches. These studies have pointed out to farmers the major items
of expense in producing each of these crops, and which factors in
production have been responsible for the success of the enterprise.
For example, 55 percent of the cost of producing sugar beets was the
cost of man-labor, 18 percent was overhead costs including interest on
the money in the crop, equipment operating costs, and land, water, and
drainage taxes, 16 percent was power costs, and the remaining 11 percent
was cost of materials and included fertilizers, seeds, and fees. The
study showed that the larger farms were more efficient, and that yield
per acre greatly influenced financial success.
IMPROVED SUGAR BEET MANAGEMENT PRACTICES INCREASE YIELDS

Fall plowing and early seedbed preparation, use. of nitrogen fertilizers
in addition to manure, and adequate irrigation during the early growing
period of the sugar beet can materially increase sugar beet yields in
Utah. Yields over a third higher have been produced in experimental ·
studies conducted by the Station in cooperation with the U. S. Bureau
of Plant Industry, Soils, and Agricultural Engineering where these
practices were observed.
Fall plowing permits early planting which provides a longer growing season. Soil moisture relationships are more favorable for seed
germination and seedling growth early in the season. Early seeding
also gives the beet seedling a better chance to compete with weeds.
Nitrogen and phosphorus fertilizers in addition to manure were also
important in increasing yields as was adequate irrigation water in the
early part of the season to keep the beets moist and growing rapidly.
When sugar beets are well established their growth appears to be
affected much more by fertility conditions than by small variations
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in moisture. On the other hand, when sugar beet soils become very
dry, fertilizers have little influence on yield. When irrigations ' are
properly applied yields may be markedly increased with half the irrigation currently used. This is not only a saving of water, it saves labor.
SUPERIOR MIXTURES MAKE PASTURES MORE PRODUCTIVE

Pasture studies on irrigated land at the Utah Station have shown some
grasses and legumes to be much more productive than other species.
Smooth brome, orchard, tall fescue, reed canary, red clover, ladino
clover, and alfalfa are relatively high producing species, while Kentucky bluegrass, meadow fescue, perennial ryegrass, meadow foxtail,
strawberry clover, and common white clover are relatively unproductive.
All of the higher producing species showed satisfactory palatability
except tall fescue which was neither .eagerly grazed nor fully utilized
by the dairy· herd. Use of superior mixtures and good management
practices can more than double the productive capacity of irrigated
pastures in Utah.
FERTILIZERS INCREASE PEACH YIELDS

Use of nitrogen and phosphorus fertilizers in peach orchards increased
yields of peaches over 60 percent in experiments co.nducted by the
Utah Station. Nitrogen fertilizer also materially increased the growth
of the tree as determined by trunk diameter and annual terminal
growth of the branches.
PREDICTIONS OF PREVALENCE OF INSECT PESTS OF GREAT
FINANCIAL BENEFIT TO FARMERS

Predictions on the expected prevalence of certain insect pests, by Utah
Station entomologists, based on surveys of breeding areas and other
factors have been of great financial benefit to farmers not only in
years of serious outbreaks, but in years of low insect populations by
saving the cost of spraying or other treatment. In years when serious
outbreaks of the ,insects are expected early predictions enable the
farmers to take preventive measures such as spraying, cultural practices,
or planting crops not attacked bv the pests. In years when environmental
factors are not conducive to hign insect populations, the farmer need
not waste either his time or his money in spraying or baiting operations.
These predictions are especially effective for the ' beet leafhopper, the
tomato fruitworm, and for grasshoppers and crickets.
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MAGNESIUM CARBONATE GRIT DECREASES EGG PRODUCTION

Use of magnesium carbonate for grit in place of calcium carbonate
has consistently decreased egg production in experimental studies at
the Utah Station.
ALFALFA MEAL IN TURKEY FEEDING LOWERS FEED COSTS

Alfalfa meal of good quality is usually abundant in Utah and at a
price from one to two dollars per hundred pounds less than the price of
wheat and barley and at times as much as three dollars less than corn.
As a result of experimental work at the Utah Station most of the large
turkey growers in the area during the past three years have used growing mashes containing 20 to 40 percent of alfalfa meal instead of 5 to
10 percent commonly used. Replacing 15 to 30 pounds of grain with a
similar amount of alfalfa meal has resulted in a saving of 20 to 60
cents on each hundred pounds of growing mash or from 10 to 30 cents
in the feed cost of each turkey produced, or a saving of more than
a quarter of a million dollars in feed costs in 1947 when 1,263,000
birds were marketed in the state.
CHEAP SOURCE OF FENCE POSTS PROVIDED THROUGH

TREATMENT

OF ASPEN AND PINE

A source of cheap fence posts for Utah is becoming increasingly
necessary because of the scarcity of juniper posts and their consequent
high price. Thousands of acres of lodgepole pine, alpine fir, and aspen
in Utah could provide excellent post material with the development of
an inexpensive process whereby these posts coul~ be treated to resist
decay. The wood of native juniper is .naturally resistant to decay
because of the deposition of toxic oils in the heartwood, but this is
not true of pine, fir) or aspen.
Investigations at the Utah Station have demonstrated that lodgepole pine posts can be soaked in a 5 percent pentachlorophenol preervative solution for 24 hours after seasoning for nine weeks. This
treatment will permeate the posts with the preservative solution at
least one-half inch at an average cost of 11 cents. Aspen posts require
a saw cut a half inch deep around the post at a point 10 inches
above the butt to prevent the absorption of too much preservative as
the penetration is longitudinal. The average cost of aspen posts will
be 31 cents. This is in comparison with a present cost of cedar ·posts
of from 90 cents to $2.50 each.
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REVISED METHOD OF GRADING CANNING PEAS IMPROVES QUALITY

Studies of quality in canning peas at the Utah Station have resulted
in revised standards of grading and pricing by the canning industry
in the state. The sieve method of grading was shown to be an unreliable standard of quality as there is little relationship between size
and quality. For example the percentage of starch of sieve grades 1
and 2, as well as 3, increased within the grade as the peas advanced
in maturity. Consequently, peas harvested at the end of the season
in these grades were of poorer quality than those harvested during the
first part of the season. Use of the tenderometer showed a much higher
correlation. That is, as maturity advanced, the tenderometer value
increased as did the starch content. This was true in all sieve grades.
The tenderometer method has now been adopted by canning companies
throughout the state. Canning companies have also revised their rate
of pay so that growers get more on an acreage basis for better quality
peas than for older peas.
NEW WILT-RESISTENT ALFALFA VARIETIES GIVE INCREASED YIELDS

Alfalfa is grown on approximately half the arable land in Utah.
At present the wide-spread distribution of bacterial wilt is making
the common varieties of alfalfa unproductive after the third or fourth
year of cropping. The older varieties, Utah Common, Grimm, Ladak,
Cossack, and Hardigan are all being replaced by the new wilt-resistant
varieties, Ranger and Buffalo, developed in the breeding programs of
the agricultural experiment stations, and tested in various areas throughout Utah. The fourth year after planting the five older varieties listed
above yielded an average of 3.86 tons per acre on the experimental
plots at four stations in the state, while Ranger and Buffalo averaged
5.18 tons per acre.
This increased per acre yield of 1.32 tons would mean an approximate additional 567,600 tons of hay for the livestock industry of the
state. At 1945 prices this would be an additional income to the farmers
of over 10 million dollars.
RANGE SHEEP IMPROVED BY USE OF PUREBRED RAMS

Comparisons of the production of range sheep sired by purebred
Columbia, Rambouillet, and Targhee rams in an experimental study
conducted by the Utah Station show that Columbia-sired lambs are
heavier at weaning time than Rambouillet-sired lambs. Columbia and
Targhee-sired lambs were more open faced, more desirable in mutton
conformation, and graded higher in condition than Rambouillet-sired
lambs. Columbia-sired sheep produced heavier fleeces with coarser
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and longer staple wool having a lighter shrinkage than sheep sired
by Rambouillets.
Production practices developed in this study and data from the
three lines of sheep developed from grading-up range ewes with purebred rams are of fundamental importance in determining which type is
best suited for the range area. Results to date are being closely followed
by ranchers. It is estimated from data on increased wool yield alone
that Utah could increase her income by over a million dollars by
grading-up practices without the necessity of increasing numbers.
INCREASED INCOME FROM LARGER ALFALFA SEED CROP MADE
POSSIBLE BY RESEARCH

That alfalfa seed yields in Utah could be brought back to profitable
levels again after twenty years of crop failures was proved by Utah
Agricultural Experiment Station and U. S. Department of Agriculture
scientists after years of research on the causes of low yields and how
to overcome them. With the discoveries that lygus bugs damaged the
blossom parts of the plant, and subsequently that these bugs could be
controlled by dusting with DDT, the way has been opened again to
profitable production. The alfalfa seed crop in 1946 was over 8,800,000
pounds, the largest crop on record since 1928.
In Millard County, where dusting was most prevalent, the yield
of alfalfa seed was increased 16-fold over that of a year ago. One
grower averaged 900 pounds of seed per acre from his farm. Another
paid the entire cost of his newly purchased farm with his seed crop.
One farmer in the Uinta Basin harvested $10,000 worth of seed in 1945
from 75 acres after trial dusting upon the advice of one of the
research investigators. In 1946 his seed crop from 100 acres was
worth $28,000.
Research on alfalfa seed production is now paying dividends. The
increased return to seed growers last summer alone would more than
pay the entire cost of the investigations on this project.
METHOD

OF STORING EGGS STUDIED

Results of a study on the best methods to store eggs made by the Utah
Station showed that where refrigerator storage is available, oiled eggs
tand up better, as long as 24 weeks, than those with any other method
of treatment or type of storage. For the homemaker whose refrigerator
space is limited, but who has a cool basement, the waterglass method
is recommended. Although the whites become watery and the membrane
holding in the yolk gradually weakens, these eggs are still in excellent
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condition for cooking and baking after 36 weeks of basement
storage. At this time it is still possible to separate the yolk from the
white when handled carefully. A lemon meringue pie made with
waterglass eggs stored in the basement 36 weeks was equal in every
respect to one made with fresh eggs. A glass container with a tight
cover keeps the eggs in a liquid medium for as long as 36 weeks with
no off flavor nor odor. Preserving eggs will mean a considerable
saving to the thrifty homemak~r who plans to include in her menus
an adequate number of eggs for each member of her family.
CHEAP MATERIALS FOR CANAL LINING STUDIED

Of the water used for irrigation in the arid West it is estimated
that one-third is lost through seepage in conveyance from the place
of storage to the farm. Earlier studies showed that these canals
could be lined with inexpensive native materials and reduce seepage.
Lining of two experimental sections with a layer of clay four inches
thick covered by a thin layer of gravel saved 4.2 cubic feet of water
per second or 1500 acre-feet during the first season of six months
alone. This water had a value of $2,000 or two-fifths the cost of
lining the canal.
In an effort to find other inexpensive materials with which to
line canals throughout the state and thus prevent seepage losses, the
Utah Station in cooperation with the Soil Conservation Service built
a laboratory where further experimental studies could be made. Data
from these studies show (1) that the effectiveness of clay linings may
deteriorate rapidly if they are subject to intermittent drying; (2)
that sandy loam bentonite mixtures seem to be preferable to clay for
exposed canal linings because they are less subject to cracking upon
drying; (3) that earth linings should be protected by a layer of natural
earth material, gravel, loose rock, or other material to reduce freeZing
and drying and to prevent erosion and eventual destruction of the
lining; ( 4) that compaction at optimum moisture does not reduce
the permeability of sandy loam bentonite mixtures or the equilibrium
permeability of certain soils over that of moderate packing in the air
dry state; and (5) therefore that materials for lining should be restricted
to those which assume a low equilibrium permeability, irrespective of
compaction, as insurance against increased permeability with use which
might be expected to develop where the low permeability of a material
is dependent primarily on its state of compaction.
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STUDIES OF 2, 4-D IN WEED CONTROL FIX AMOUNTS OF
CHEMICAL AND BEST TIME OF TREATMENT
Studies on the use of 2, 4-D in weed control in Utah have shown
that effective results can be obtained with the use of approximately
half the chemical generally used. About one million dollars was
spent for this material in 1946 and no doubt a larger amount in 1947.
Recommendations given out this year, based on experimental work over
the past two years, should save the farmers of the state in chemicals
alone over a quarter of a million dollars and in addition a substantial
increase in crop yields where 2, 4-D is used since the lighter applications
recommended will give nearly as satisfactory weed control as the heavier
rates used in the past without any injury to the crop.
SOIL SAMPLING MACHINE VALUABLE IN SURVEY WORK
An accomplishment of much value to the soil survey work of the
country is the development during the biennium of a soil sampling
machine. With this machine it is possible to procure an undisturbed
core of soil four inches in diameter and six feet in depth in 10 to
15 minutes. Four of these machines have been built, one is used by
the Station, the others have been sold to agencies outside the state.
With earlier equipment it was difficult to classify soils with heavy
horizons in the six foot profile as to their utility. Measurements
of the movement of water through such soils on such horizons when
undisturbed would determine whether they should be classified as arable
or nonarable. This machine makes undisturbed cores of such soils
possible.
ORGANIZATION OF THE EXPERIMENT STATION
THE WORK OF the Agricultural Experiment Station is organized under
the Office of the Director and functions through twenty departments of the College as follows: Agricultural Economics and Marketing,
Agronomy, Animal Husbandry, Bacteriology and Public Health, Botany
and Plant Pathology, Chemistry, Dairy Industry, Forestry, Home
Economics, Horticulture, Irrigation and Drainage, Landscape Architecture and Planning, Physics, Poultry Husbandry, Range Management,
Rural Sociology, Vegetable Crops, Veterinary Science, Wildlife Management, and Zoology, Entomology, and Physiology. The editorial office
and the statistical laboratory are part of the director's office.
The research program of the departments in the Station is organized
on a project basis with one or more staff members designated as
project leader or leaders. A definite portion of the project leader's
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time is assigned to the work of the project and an appropriate part of
his salary is charged against one of the Station funds. A specified sum
of money is also set up in the budget at the beginning of the fiscal
year to defray the cost of current operating expenses of the project
to be expended by the project leader with the approval of the director.
All projects supported by federal-grant funds must have the approval
of the chief of the Office of Experiment Stations before any expenditure may be authorized. The program of research as outlined by the
project must fall within the provisions of the federal act under which
funds are proposed for expenditure before it may be approved by the
Office of Experiment Stations.
At the beginning of the fiscal year July I, 1948 there were 109
research projects functioning in the Station. The work of these
projects is being conducted by 134 staff members, including administrative officers, professional scientific personnel, and research assistants.
Most of the staff members devote only .a part of their time to the
Station research program. The remainder is spent in college teaching
or extension work.
LOCATION OF THE RESEARCH WORK
HILE THE CENTER of the research activities is in Logan, the
activities extend into every part of the state. Range sheep investigations are conducted in Iron County with headquarters at the Branch
Agricultural College. Dry farm methods and cropping practices are
studied at the Nephi farm in Juab County. Vegetable and canning crop~
investigations are conducted at the Farmington Substation in Davis
County, in Logan, and in the plots of cooperators in various parts of
the state. Studies of the farm production of livestock feed are conducted on the experimental farm at Panguitch. Alfalfa variety and seed
production investigations are conducted in Duchesne, .Millard, Salt
Lake, and Cache Counties. Tomato diseases are being studied in
Washington, Davis, and Cache Counties. Range beef cattle breeding and
grazing management studies are located in Cache County and at Benmore
in Tooele County. Soil surveys are in progress in Utah, Iron, Millard,
Juab, Sevier, San Juan, and Box Elder Counties. Drainage studies are
being conducted at Delta in Millard County and in Salt Lake and Cache
Counties. A branch veterinary laboratory has been established in Provo.
Vegetable seed studies are under way in Washington, Sevier, Box
Elder, Morgan, Utah, Iron, Davis, Weber, and Salt Lake Counties.
Many other investigations are conducted in various parts of the
state where they can best serve the agriculture of the areas where
the actual problems of the farm exist. In short, some phase of ·the
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Experiment Station program has a direct bearing upon the problems of
the farm people of every county and every community. Following is a
list of the land owned or leased by the Station for experimental work.
LAND OWNED BY THE STATION
Name of farm

Location

Animal husbandry farm
Animal husbandry pasture
Farmington Substation
Agronomy farm
Horticulture farm
Horticulture farm
Forage crops farm
Washington County tomato plots
Summer range (B. A. C.)
Dairy farm
Poultry farm
Turkey farm

North logan
Logan west fields
Farmington
North Logan
North Ogden
North Logan
South Logan
Hurricane
Cedar Gty
North Logan
North Logan
North Logan

No. acres

183
40
57

36
71
15
42

10

2820
130.4
9
33

LAND LEASED BY THE STATION
Alfalfa and forage plots
*Spring-fall crested wheatgrass pastures
Cereal plots
Cereal plots
*Winter range
Poultry farm
*Beef cattle summer range
"'Nephi dry farm
'" San Juan grass plots
Washington County tomato plots
Farmington Substation
Animal husbandry
*Panguitch farm

Petersboro
Benmore
Petersboro
North Logan
Modena
North Logan
Logan Canyon
Levan Ridge
Monticello
Hurricane
Farmington
North Logan
Panguitch

13
350Q
2
2
7800

9
400

103
7
5
25
25

150

THE RESEARCH PROGRAM

A Co.MPLETE LIST of active research projects of the Station is given
in table 1. The projects completed or dosed during the past
biennium are shown in table 2, and the new projects undertaken during
the same period are listed in table 3.
Station projects active June 30. 1946. listed by number giving title . fund .
departmcmt and lead ers

Table 1.

Fund

Department

State

Agronomy

33 Tomato diseases in Utah : fusa riu m
and related wilt.

State

Botany and
Plant Pathology

O. S. Cannon

34 Plant disease survey

State

Botany and
Plant Pathology

B. L. Richarda
F. B. Wann
E. L. Waldee

No.

Title

1 Nephi dry farm

*No rental charge

Leaden

R. J. Evans

18

BULLETIN
Table 1.

336 -

BIENNIAL REPORT

Station pTojects active June 30. 1946. listed by number giving tide. fund.
depaTtment and leaders-(Continued)
Fund

Department

36 Breeding for egg production

Hatch
State

Poultry

51 Miscellaneous insects

State

Entomology

59 Farmington Substation

State

Vegetable Crops

Purnell
State

Botany and
Plant Pathology
Agronomy

No.

Title

89 Chlorosis and related mineral deficiency diseases of horticultural
crops in Utah

Leaders
B. Alder
G. F. Knowlton
C. J. Sorenson
L. H. Pollard
P. Leonard

F. B. Wann
D. W. Thorne

State

Horticulture

S. W. Edgecombe

State

Horticulture

S. W. Edgecombe
R. K. Gerber

Purnell
State

Agronomy
Botany and
Plant Pathology

R. J. Evans
B. L. Richards

State

Botany and
Plant Pathology

A. H. Holmgren

Purnell
State

Entomology

C. J. Sorenson

State

Veterinary
Science

W. Binns
M. L. Miner
H. M. Nielson

149 Farm organiution and management
in Utah
Subproject 11. Labor requirements
for agricultural production in Utah

Purnell
Gift.

Agricultural
Economics

159 The effects of tillage. smother
crops. and chemicals under various
conditions on the root reserves of
perennial weeds. especially whitetop and morning-glory

State

Agronomy

160 Pasture improvement studies

State

Agronomy

1n Turkey production studies

Hatch
State

Poultry

17 S Insects of stone fruits

Purnell
State

Entomology

C.

179 A study of the agricultural reo
sources of Utah and their util~a
tion
A. Economic aspects
B. Soils and crops aspects

BankheadJones
State

A~ricult,,!ral

EconomiCS
Agronomy

P. Thomas
G. T. Blanch
D. S. Jennings
L. Wilson

187 Mealuring performance in sheep
and developing inbred linea

State

Animal
Huabandry

L. L. Madsen
M. A. Madsen

93 Orchard rootstock investigations
95 Fruit variety testing
128 Bacterial wilt of alfalfa

135 Intermountain herbarium

139 Lygus bugs. superb plant bugs. and
thrips !n relation to alfalfa-seed
production
140 Animal disease laboratory

193 Agronomy farms

State

Agronomy

197 The influence of commercial fertilizers and manure on the yield and
quality of the major vegetable
crops

Purnell
Gifts

Vegetable Crop'

201 Virua and virua-Jike dileuea of
.tone fruits

Adams
State

Agronomy
Botany and
Plant PatholOiY

W. P. Thomas
G. T. Blanch
E. M. Morrison
D. A. Broadbent
D. C. Tingey

D. W. Pittman

W. H. Bennett
B. Alder

J.

Sorenson

w.

D. W. Thome

L. H. Pollard
E. M. Andersen
H. B. Peterson
B. L. Richard.
G. W. Cochran
B. N. Wadley
G. H. KalOOlcian
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Station projects actille June 30. 1946, listed by number giving title. fund.
department and leaders-(Continued)
Fund

Department

20j Influence of cover crops, ferti·
li%e rs, and moisture supply on
yield and grade of fruit in
orchards

Purnell
State

Horticulture
Agronomy

209 Basic studies of factors governing
soil erosion by irrigation water

Adams
State

Physics

211 Water conveyance and delivery ef·
ficiencies in relation to methods
and costs of lining canals

Purnell
State

Irrigation and
Drainage

2 H Onion improvement through the
development of inbred atrainl and
hybrids

Purnell

V egetable Crops

217 Influence of green manure, farm
manure, and commercial ferti·
li~ers on the yield and quality of
various crops growing on the
principal soil types of Utah

Purnell
Gifts

Agronomy

218 Marketing Utah's agricultural products

Purnell
State

219 Investigation of the cause and pos·
sible prevention of bee losses in
Utah

State

Entomology
Bacteriology

G. F. Knowlton
L. W. Jones

222 The influence of alkali salts on the

Adams
State

Bacteriology

K. R. Stevens

223 Influence of calcium carbonate,
organic matter, and clay of dif·
ferent cation ratios on the min·
eral nutrition of flants and
chemical solubility 0 plant nu'
trients

Adams

Agronomy

D . W. Thorne

22 S The biology and control of the
beet leafhopper as it re1atea to
tomato production and other truck
crops

State

Entomology

H. E. Dorst
W. E. Peay

226 The biology and control of the
tomato fruitworm and thrips

State

Entomology

W. E. Peay
H. E. Doret

230 Improvement and genetic investiga'
tions of cereal crops

State
Purnell
Gifts

Agronomy

233 Influence of aile of breeding and
summer management on production
of range cattle

Purnell
State

Animal
Husbandry
Range
Management

23 4 Effect of cooking. fr~ing, and
canning procedure. on the Vitamin
content of Utah·grown fruits and
vegetables

Purnell

Home Economics

23 S Improvement of
through breeding

Hatch
State

Dairy
Husbandry

G. Q. Bateman
G. B. Caine
J . E. Packer

236 Pasture improvement

Hatch
State

Dairy
Husbandry

G. Q. Bateman

237 Cost of production of feed for
dairy COW8

Hatch
State

Dairy
Husbandry

J. E.

No.

Title

infection and nodulation of alfalfa
by Rhizobium meliloti

dairy

cattle

Leaders
R. K. Gerber
D. W. Thome

W . Gardner

O. W. Israelsen
C. W. Lauriuen
L. H. Pollard
A. E. Clarke
H. B. Peterson

W. P . Thomas
D. A. Broadbent
V. L. Israelsen

R. W. Woodward
D. C. Tingey

J. A.

Bennett

L . A. Stoddart
E. B. Wilcox

G. Q. Bateman
Packer
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Statio" p'l'ojecu active June 30. 1946. luud II, "u",be'l' gitling tide. fUfld.
depan",enc and leade'l's-(Continued)
Title

No.
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Fund

Department

238 The open shed compared to the
dOled stanchion bam for housing
dairy cattle

R.R.
State

Dairy
Husbandry

239 Alfalfa seed setting and production

State

Agronomy
Entomology

Leaden
G. Q. Bateman

J. E. Packer

J. W. Carlson
M. W. Pedersen
C. J. SorenlOn

240 Forage production and adaptation
of improved varietiee of alfalfa

State

Agronomy

J. W. Carlson
R. J. Evans

241 Sugar beet variety teats and
proved cultural practices

State

Agronomy

D. W. Pittman

242 Vegetable seed production studies

Purnell
Gift.

Vegetable Crops

L. H. Pollard
L. R. Hawthorn

243 The development and use of early
spring and fall pastures

State

Range
Manaacment

W. R. Hamon

244 Range inventory and .ubaequent
vegetal changes under proper
range management

State

Range
Management

W. R. Hamon

245 Breeding for reaistance to curly
top of tomato

Purnell

Botany and
Plant Pathology

O . S. Cannon

246 Pro~an diseases of turkeys

State

Zoology
Veterinary
Science

D. M. Hammond
M. L. Miner

24 7 Grass breeding for ranges and pas'
tures of the Intermountain Region

State

Agronomy

W. Keller

248 Clover improvement

State

Agronomy

W. H. Bennett

249 Crop improvement through seed
certification

State

Agronomy

G. L. Stoker

250 A critical study of the perform'
ance of existing travity drains and
tests of drainage y pumping in the
Delta area, Utah

Purnell
State
Gifts

Irrigation
Agronomy

O.
D.
D.
D.

25 1 The value of copper as a fertili:er
for Utah soils

Gifts

Agronomy

252 Foundation potato sud stock

State

Botany and
Plant Pathology

E. L. W.ldee

253 Soil testing service

State

Agronomy

]. P. Thome
H. B. Peteraon

254 The improvement of range ' sheep
and sheep management praaicea on
southern Utah ranges

State

Animal
Husbandry

T.D. Bell

255 Provo branch veterinary laboratOry

State

Veterinary
Science

M. M . Nicboles

257 The effect of various factors. in·
eluding free,zing and cookin~ pro'
cedures. on the nutritive va ue of
lamb

Purnell

Home Economics

E. B. WiJco:r

258 The tolerance of laying hens for

State

Poultry

C. I . Draper

259 Soil moisture and fertility levels in
relation to plant growth and soil
management

State
Gifts

Agronomy

J. L. Haddock

jm,

magnesium

W. laraelsen
P. Peterson
W. Thome
W. Pittman

D. W. Thome

J. L. Haddock

L. L. Madsen
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Station p.,ojec" 4CHue June 30. 1946. listed by ,",mbe., giving title. fund.
department and leade-rs-(Continued)
Title

No.

EXPERIMEN T

260 The nutritive value of range plants

Fund

Department

Leaden

Purnell
Gifts
State

Animal
Husbandry

L. L. Madsen
L. E. Harris
D. O. Williamson
D. A. Greenwood
L. A. Stoddart
C. W. Cook

Chemistry
Range
Management

261 Adaptability and propagation of
plants for landscaping in Utah

State

Landscape
Architecture

262 Community assets in selected Utah
communities

Purnell

Rural Sociology

]. A. Geddes
C. D. Fredrickson

263 Fruit letting in unproductive sweet
cherries and other horticultural
crops in Utah as affected by the
application of chemical growth
regulating substances

State

Botany and
Plant Pathology

F. B. Wann

264 Animal industry laboratory

State

Animal
Husbandry

L. S. Morris

L. E. Harris
D. O. Williamson

265 Fence post preservation

State

Forestry

266 Evaluation of factors a1£ecti2
water yields from high waterahe

State

Irridat~on and

G. D. Clyde
D. R. Mitchell

267 A study of sampling methods for
determination of clean wool yielda
of commercial clips

Purnell
State

Animal
Husbandry

M. A. Madsen

268 Snow surveys as a basis for stream
flow forecasting on Utah streams

Gifts

Irrigation and
Drainage

C. D. Clyde
D. R. Mitchell

269 Turkey blood testing for pullorum

State

Veterinary
Science

M. M. Nicholes

of cattle against bru,

State

Veterinary
Science

W. Binns
H. M. Nielsen

271 Etiology. patholor;' epidemiology.
and the control 0 staphylococcosis
in turkeys

State

Veterinary
Science

M. L. Miner
H. M. Nielsen

272 The relative salt tolerance of plants

State

Agronomy

D. W. Thome

273 The interrelationship between the
composition of the soil and ~lants
and the nutrition of anima and
man

RO'M
State

Chemiltry
Aifonomy

D. A. Greenwood
D. W. Pittman

27 4 The tolerance of chicb and poults
for alfalfa and ladino clover meals
in their mash

State

Poultty

C. I. Draper

27 5 Bacteriology and immunology of
etiological agent in staphylocOCCOlis

Adams
State

Bacteriology

W. W. Smith

276 Further development of a soil
sampling machiOe

State
Gifts

Agronomy

D. S. Jennings

277 A study of the organiution and
the coati and returns on family
operated cattle and sheep ranches
in Utah and the Intermountain area

State

Alricul~ral

G. T. Blanch
H. R. Hochmuth

278 Marketing dairy productl

REiM. R.R.
State

~icult~ra1

conomtCl

W. P. Thomu
R. H. Anderaon
E. W. Lamborn

279 Marketing feeder and Ila"hcer
cattle. sheep. and lambs pro uced
in Utah

RfiM. R.R.
State

~~~~'t:l

W. P. Thomas
R.H.Anderaon

270

Immuni~ation

cellosis

ramage

conomtCI

R.R.Moore
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Station projects 4Ctive June 30, 1946, listed b, numb,,. giving title, fund,
department and leaders-(Continued)
Title

Fund

Department

R&M. R.R.
State

Animal
Husbandry

281 The hatchability of turkey eggs

R&'M
State

Zoology
Poultry

282 Diseases of celery in Utah and

R&'M
State
State

Botany
Entomology

G. P. Knowlton

State

Entomology

Purnell
State
Gifts
State

Irrigation

H. E. Dorst
W. E. Peay
O. W. Israelsen

No.

280 The improvement of beef cattle
through the application of breeding
methods

their control
283 Celery insects with special atten'
tion to those involved in virus di,
sease transmission. survey and
biology
284 Control of insects as it relates to

celery production
285 The drainage of irrigated land.
286 Poison plants of Utah
287 Inheritance of certain morphologi,

cal characters and their relation to
reproduction in turkeys

Botany
Range
Management

State

Poultry
Vegetable Crops
Zoology
Chemistry
Poultry
Animal
Husbandry
Vegetable Crops

Leaders
L. L. Madsen
A . Bennett

J.

C . Biddulph
C. I. Draper
E. L. Waldee

P. B. Wann

A. H. Holmgren
L. A. Stoddart

C. W. Cook

C . I. Draper

288 Lima bean improvement

State

289 The toxicity of DDT to farm
animals and poultry and its ac'
cumulation in products consumed
by man

State
Gifts

290 The influence of certain cultural
and harvesting methods and varie'
ties on the yield and quality of
vegetables
291 Grazing and livestock management
of reseeded abandoned farm and
depleted range lands

Purnell

Purnell
State

Animal
Husbandry

J. A. Bennett

292 Methods for seeding abandoned
farm lands and improving sage'
brush and cheatgrass ranges

Purnell
State

Range
Management

C. W. Cook
L. A. Stoddart

293 Influence of herbage removal upon
the physiological responses of
crested wheatgr3!S

Purnell
State

Range
Management

L. A. Stoddart

294 Marketing Utah peaches

R&M. R.R.
State

W. P. Thomas
E. W. Lamborn

295 Marketing turkeys produced in
Utah and other western states

R&"'M.R.R.
State
R. R.

Agricultural
Economics
Agricultural
Economics
Home Economics

R. H. Anderson
E. O. Greaves

SCS

Agronomy

C . W. Laurit:ten

Adams
State

Bacteriology

299 Nutritional status of population
groups in selected areas of Utah

R. R.

300 Possibilities of certain wheatgrass
species when grown for seed pro'
duction under dry land conditions
in Utah

State

Home Economics
Chemistry
Agronomy

296 A study to determine functional

requirements of rural housing
(Utah)
297 Permeability and stability of soil
and soil materials
298 The effect of certain organic insecticides and herbicides upon
microbial processes related to soil
fertility

Home Economics

L. H . Pollard
C. Biddulph
D. A. Greenwood
C. I. Draper
L. E. Harris
E. M. Andersen
L. H. Pollard
E. B. Wilcol[
L. E. Harris

C. W. Cook

W. P. Thomas

L. W . Jones

E. B. Wilcox
D. A . Greenwood
W. H. Bennett
A. F. Bracken
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Station projects active June 30, 1946, listed b, number giving title, fund .
department and leaders-(Continued)

Title

Fund

Department

Leaders

302 Operation of the Panguitch farm

State

R. H. Walker
G. Q . Bateman

303 A study of the mineral nutrition
of range cattle in southeastern
Utah

State

W. Binns
L. L. Madsen
L. E. Harris

304 Consumptive water U6e and requirements in the Colorado River
area of Utah

B-J

Irrigation

D. F. Peterson
W. D. Criddle
C. O. Roskelley

306 Irrigation. fertili~ation and .oil
management of crops in rotation

R. R.

Agronomy
Irrigation

D. W . Thome
]. L. Haddock
E. G. Hanson
D. M . Hammond
W. Binns
M. L. Miner

307 Bovine trichomoniasis

State

Zoology
Veterinary
Science

308 Manageme~t of related irrigation
and drainage enterprises

State

Irrigation

Table 2.

J . H. Maughan
O. W. Israelsen

Station projects closed during the biennium listed by number. giving title. fund
department, and leaders

Leaders

Fund

Department

23 Permanent fertility studies

Adam.

Bacteriology

L. W. Jones

57 Poultry feeding

Hatch
Sale.

Poultry

B. Alder
C . I. Draper

149-9 Land utili~ation. types of farming. and agricultural adjustments
in eouthwestern Utah

Purnell

A gricultural
Economics

170 Physical and chemical properties
of eoil types in Utah

Adams
State

Agronomy

D. S. Jennings

Purnell

Horticulture
Vegetable Crops

P. M. Cae
L. H. Pollard

20B Celery improvement studies

Purnell

L. H . Pollard
P. B. Wann

224 Influence of age of breeding and
~ring-fall management on reprouction in range beef cattle

Purnell
State

Vegetable Crops
Botany ~nd
Plant Patlu.10gy
Animal
Husbandry

227 Methods of improving sagebrush
and eheatgrasa ranges
228 Effect of herbage removal on
growth. physiology. and yield of
buncbgraaa
231 The chemical eompoaition and nutritive value of wheat and wheat
millin, fractions
232 Adjustments in Utah's sgriculture
during war and poatwar periods
256 The activities. accompli.hments.
and needs of Utah drainage distriets. irrigation districtl. and irrigation eompaniCi in relation to
the drainage and reclamation of
irriK8ted land.

Purnell
State

Range
Management
Range
Management

Purnell
State

Range
Management

L. A. Stoddart

Adams

Bacteriology

L. W. Jones

B-J

Agricultural
Economics
Irrigation

W. P. Thomas
G. T. Blanch
O. W . Israelsen
J. H. Maughan
E. G. Hanson

No.

198

Title

Free~ing
preservation
fruits and vegetables

of

Utah

Purnell
State

W . P. Thomas
G. T. Blanch
E. M . Morrison
D. A. Broadbent

L. L. Madsen
L. E. Harris
]. A. Bennett
L. A. Stoddart

L. A . Stoddart
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Station projects initiated or revised during the biennium listed b, number, giving
title, fund, department, and leaders
Title

Fund

Department

33 Tomato diseases in Utah: fusarium
and related wilts

State

Botany and
Plant Pathology

O . S. Cannon

197 The influence of co=ercial ferti·
li~erl and manure on yield and
quality of the major vegetable
crop.

Purnell
Gifts

Vegetable Crope

L. H. Pollard
E. M. Ander.en
H. B. Peterson

214 Onion improvement studies through
the development of inbred strains
and hybrids.

Purnell

Vegetable Crop.

L. H. Pollard
A. E. Clarice

272 The relative .alt tolerance of plants

State

Agronomy

D. W. Thorne

273 The interrelationship between the
composition of the soil and plants
and the nutrition of animals and
man

R&M

Chemistry
Agronomy

D. A. Greenwood
D. W. Pittman

State

Poultry

C. I. Draper

275 Bacteriology and immunology of
etiological agent in .taphylococ.
coais

Adams
State

Bacteriology

W. W. Smith

276 Further development of a soil
sampling machine

State
Gifts

Agronomy

D. S. Jennings

277 A .tudy of the organuation and
the costs and returns on family
operated cattle and sheep ranches
in Utah and the Intermountain
areas

State

No.

2'" The
tolerance of chicks and poults
for alfalfa and ladino clover meal.

Agronomy

Leaders

in their mash

G. T. Blanch
H. R. Hochmuth

278 Marketing dairy products

R&M. R.R.
State

A~ricul~ral

W. P. Thomas

Economics

R. H. Anderson
E. W. Lamborn

279 Marketing feeder and .l.ughter
cattle. sheep and lambs produced
in Utah

R&'M. R.R.
State

Airicultural
Economics

W. P. Thomas
R. H. Anderson

280 The improvement of beef cattle
through the application of breed·
ing methods

R&'M. R.R.
State

Animal
Husbandry

L. L. Madsen
J. A. Bennett

281 The hatchability of turkey eggs

R&M
State

Zoology
Poultry

C. Biddulph
C. I. Draper

282 Diaeaeea of celery in Utah and
their control

RfiM
State

Botany

E. L. Waldee
P. B. Wann

283 Celery inaecta with epecial atten.
tion to those involved in virus
disease tranamiaaion. .urvey and
biology

State

Entomology

G. P. Knowlton

284 Control of insecta as it relata to
celery production

Stato

Entomolo&y

H. E. Dont
W. E. Peay

Purnell
State

Irrigation

O. W. Iaraelaen

286 Poiaon plants of Utah

State

Botany
Range
Management

A.. H. Holmgren
L. A.. Stoddart
C. W. Cook

287 Inheritance of certain morphoJoei.
cal charactera and their relation to
reproduc:don in turkcya

State

Poultry

285 The drainaae of irripted Janda

Gifta

C. I. Draper
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St4Uon proJem initillud or "vised daring the biennium listed b, number. giving
tide. fund. deP4nmenc. ann leadera-(COntinued)
Title

Leaden

fund

Department

288 Lima bean improvement

State

Vegetable Crop.

289 The toxicity of DDT to farm ani,
mala and poultry and ita acc:umula,
Cion in products consumed by man

State
Gifta

Zoology
Chemistry
Poultry
Animal
Huabandry

290 The influence of certain cultural
and harveatini methoda and varie'
tiee on the yield and quality of
vegetables

Purnell

291 Gruing and livestock manaiement
of reseeded abandoned farm and
depleted range landa

Purnell
State

Huabandry

Animal

L. E. Harril
J. A . Bennett

292 Methods for aeeding abandoned
farm landa and improving tage.
bruab and cheatgraaa ranges

Purnell
State

Range
Management

C. W. Cook
L. A. Stoddart

293 Influence of herbage removal upoo
the phyaiologica1 resporuea of
created wheatgrua

Purnell
Stato

Range
Management

L. A. Stoddart
c. W. Cook

RfJ'M, R.R.

Agricult~ral

Stato

EConoDllCl

W. P. Thomas
E. W. Lamborn

29f Marketing tura,.. produced in
Utah and other western ltatea

RfiM,R.R.
Stato

Agricultural
Economics

W. P. Thomas
R. H. Anderson

296 A atudy to determine functional
~uirementa of rural houling
(Utah)

R. R.

Home Economics

297 Permeability and stability of soil
and soil materiala

SCS

Agronomy

298 The effect of certain organic in·
aecticidea and herbicides upon
microbial proc:eaaes related to loil
fertility

Adams
Stato

Bacteriology

299 Nutritional status of population
ifOupa in ee1ected areas of Utah

R. R.

Home Economics
Chemiltry

300 POIIibilities of certain wheatgraaa
speciee when grown for seed pro'
duction under dry land conditions
in Utah

Stato

Agronomy

302 Operation of the Panguitch farm

State

303 A study of the mineral nutrition of
range cattle in southeastern Utah

Stato

304 Consumptive water use and requiremcDta in the Colorado River
area of Utah

B·J

Irrigation

306 Irrigation, ferti~tion, and toil
manaeement of crops in rotation

R.R.

Aaronomy

307 Bovine trichomoniasis

Stato

No.

294 Marketiq Utah peacha

Vegetable Crops
Home Economics

Veterinary
Science
Animal
Husbandry

Irrigation

Stato

c. Biddulph
D . A. Greenwood
C. I. Draper
L. E. Harris
E. M . Andersen
L. H. Pollard
E. B. Wilcox

E. D. Greaves

C. W.

Lauri~en

L. W. Jones

E. B. Wilcox
D. A. Greenwood

W. H. Bennett
A. F. Bracken

R. H. Walker
G. Q. Bateman

ZooJoiy
Veterinary

Science
308 Mana.JemeIlt of mated irripCiOG
and clrainaae enterprilea

L. H. Pollard

Irrigatioo

W . Binns

L. L. Madsen
L. E. Ham.

D. F. Petenon
W. D. Criddle
C. O. ROIkeUey
D. W. Thome
L. Haddock
E.G.Hanaon

J.

D. M. Hammond
W. Binns
M. L. Miner

J. H. Maughan

o. W. Iarae1aen
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COOPERATION WITH OTHER AGENCIES
TO SUPPLEMENT AND broaden the scope of the work of the Experiment Station cooperative agreements have been entered into between
the Station and the various bureaus of the U. S. Department of Agriculture, various state agencies~ public organizations, and private concerns
that have been interested in furthering the solution of perplexing agricultural problems. Under these agreements some 27 scientists paid by
the cooperating agencies have been working on the Station research
program and aiding in the s<?lution of the state's agricultural problems.
In all the cooperative research work in the state, the Experiment
Station serves as the coordinating agency for the most effective and
efficient promotion of the research work. Cooperative agreements
between the Experiment Station and other agencies are listed in tables
4 and 5.
Table 4. Cooperative agreements between the Utah Station and variollS federal
agencies
Cooperative investigations of the conservation of the nutritive values of foods
Cooperation: U. S. Department of Agriculture and the state agricultural
experiment stations
Objectives: In the western region comprising Arizona, California, Colorado,
Idaho, Montana, New Mexico, Oregon, Utah, Washington, and Wyoming, research
is concentrated on conserving the nutritive values of apples, dried apricots, green
lima beans, dry pinto beans, string beans, beef, carrots, citrus fruits, lamb, dried
peaches, fresh peas, potatoes, and tomatoes through the processes of marketing,
storage, and cookery, or other home preparation. The conservation of the vitamin
values in the foods is receiving major attention.
Effective: 1941 to continue indefinitely
Improvement of farm dairy structures and equipment
Cooperation: Agricultural experiment stations of Oregon, Idaho, and Utah,
and the Department of Agriculture.
Effective: July 1947 to continue indefinitely
The improvement of rural housing in the western region: a study to determine
functional requirements
.
Cooperaton: Agricultural experiment stations of Oregon, Colorado, Utah,
California, and Washington, and the Department of Agriculture
Effective: July 1947 to continue indefinitely
Breeding improvement of turkeys
Cooperation: Agricultural experiment stations of California, Colorado, Oregon,
Utah, Washington, and the Office of Experiment Stations, and the Department
of Agriculture
Effective: October 6, 1947 to continue indefinitely
A study of organization, costs, and returns on family operated cattle and sheep
ranches in Utah and the Intermountain area
Cooperation: Bureau of Agricultural Economics
Effective: November 15, 1946 to June 30, 1947. Renewed for 1948
Marketing of peaches
Cooperation: Colorado Agricultural Experiment Station and the Bureau
of Agricultural Economics
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Objectives: To determine the most effective means. of increasing efficiency,
reducing costs and margins, and improving the condition of peaches reaching
the market, as a means of increasing incomes to peach producers, increasing
satisfaction to consumers, and expanding market outlets.
Effective: December 15, 1947 to June 30, 1948
A study of factors affecting consumer demand and economic efficiency in
marketing turkeys
Cooperation: Bureau of Agricultural Economics
Objectives: (1) To determine the demand, consumer acceptance, supply,
price, and marketing conditions under which turkeys will compete successfully
with other meats for the consumer's dollar, both for family trade and
institutional use; (2) to develop new forms, packages, and methods to facilitate
the marketing of turkeys.
Effective: January 1, 1948 to June 30, 1948
Inventory of land use, ownership, and productivity
Cooperation: Bureau of Agricultural Economics
Objectives: To furnish current information on land use, ownership, productivity, and character of the factors affecting certain uses and shifts in uses, and
to indicate feasible land-use potentialities.
Effective: January 1948 to June 30, 1948
Western agricultural economics research council
Cooperation: Agricultural experiment stations of Arizona, California, Colorado,
Idaho, Montana, Nevada, New Mexico, Oregon, Utah, Washington, and Wyoming,
and the Bureau of Agricultural Economics
Objectives: To facilitate, strengthen, and integrate research relationships in
the field of agricultural economics, with particular reference to those economic
and marketing problems of special concern to the western states.
Effective: March 1, 1948 to continue indefinitely
Preservation and utilization of fruits and vegetables grown under Great Basin
conditions and of poultry products
Cooperation: Bureau of Agricultural and Industrial Chemistry
Objectives: To aid the fruit and vegetable industries of Utah and the
Intermountain region as well as consumers generally by studying cooperatively
the preservation and utilization of fruits and vegetables.
Effective: July 19, 1939 to continue indefinitely
Western Regional Research Laboratory for research on utilization of farm
products at Albany, California
Cooperation: Bureau of Agricultural and Industrial Chemistry and 11 states
in western farm producing area
Objectives: To find new means of utilizing surplus supplies of apples,
alfalfa, fruits, potatoes, poultry products and by-products, vegetables, and
wheat.
Effective: July 1, 1940 to continue indefinitely.
Cooperative research for the improvement of sheep for western ranges (Western
Sheep Breeding Laboratory at Dubois, Idaho)
Cooperation: Bureau of Animal Industry and agricultural experiment stations
in the western range region
Objectives: The improvement of sheep for the production of wool and lamb
meat under the conditions of the western ranges through the application of
breeding methods.
Effective: June 1, 1947 to continue indefinitely
Cooperative research for the improvement of beef cattle through breeding
Cooperation: Bureau of Animal Industry and the state agricultural experiment stations in the Western States.
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Objective: To develop lines of beef cattle that will result in improvement
in such characters as rate and economy of gain, fertility, nursing ability,
longevity. and carcass quality.
Effective: April 11. 1947 to continue not beyond June 30. 1970
Investigation on the beet leafhopper as a pest of beets. tomatoes. and other
susceptible vegetable crops. and the tomato fruitworm
Cooperation: Bureau of Entomology and Plant Quarantine
Objectives: To study all phases of the sugar beet leafhopper problem with
the purpose of developing effective measures for control.
Effective: September 1. 1937 to continue indefinitely
To investigate the extent and causes of heavy losses of honeybees
Cooperation: Bureau of Entomology and Plant Quarantine
Objectives: To investigate the extent and causes of heavy losses of adult
bees in various sections of Utah supposedly owing to such causes as insecticidal
spraying or dusting operations. grasshopper control methods. or to the effects
of smelter fumes.
Effective: April 27. 1940 to continue indefinitely
Investigations on research program for increasing alfalfa seed production by
determining the value and methods of effectuating cross pollination of
alfalfa through studies of honey and wild bees and the alfalfa plant
Cooperation: Bureau of Entomology and Plant Quarantine, Bureau of Plant
Industry. Soils. and Agricultural Engineering
.
Objectives: (1) to determine the value of (a) increasing the concentration
of honeybees adjacent to blooming alfalfa fields and of (b) wild bees in cross
pollinating alfalfa; (2) the effect of ecological factors on cross pollination
activities of bees; (3) methods of artiflcially controlling the activities of bees
to stimulate cross pollination; and (4) the relationship between varieties. strains.
hybrids. culture practices. time of flowering, nectar secretion, pollen production,
self-sterility of the plants, and the cross pollination activity of bees.
Effective: November 24. 1943 to continue indefinitely
Investigations of legume seed production
Cooperation: Bureau of Entomology and Plant Quarantine and Bureau of
Plant Industry. Soils, and Agricultural Engineering
Objective: To determine the effect of environment, diseases, variety,
and pollinating and destructive insects on forage legume seed production and to
develop management methods and varieties which will produce satisfactory and
certain seed yields of forage legumes.
Effective: April 18, 1947 to continue indefinitely
Breeding and improvement of range and pasture grasses and reseeding investigations at Logan. Utah
Cooperation: Bureau of Plant Industr}', Soils, and Agricultural Engineering,
Forest Service
Objective: To obtain through basic research, facts and materials applicable
in pasture and range improvement.
Effective: March 1. 1936 to continue indefinitely
Investigations on the adaptation of strawberry clover to saline soils, and with
other clovers adapted to the Intermountain Region
Objectives: To study the introduction. development. and adaptation of
strawberry clover to saline soils of the Intermountain Region. Additional studies
on the adaptation of other species of Trifolium and Melilotus may be made later
as mutually agreed upon.
Effective May 15. 1936. amended July 1. 1938
Alfalfa .investigations (breeding and improvement)
Cooperation: Bureau of Plant Industry. Soils. and Agricultural Engineering
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Objectives: These investigations relate primarily to (1) the increase of
superior strains of alfalfa for further testing in various parts of the United
States; (2) studies of factors influencing seed production of alfalfa; (3) testing
of alfalfa strains assembled from different parts of the United States, and (4)
studies related to the general alfalfa improvement program which has been
formulated in cooperation with different states through the Alfalfa Improvement
Conference.
Effective: July 1, 1936 to continue indefinitely
Investigations on potato breeding and culture
Cooperation: Bureau of Plant Industry, Soils, and Agricultural Engineering
Objectives: To conduct potato breeding and cultural experiments including
pathological investigations, with special reference to breeding for disease resistance.
Effective: November 1, 1947, amended July 1, 1938
Cooperative research on the relationships of salinity of irrigation water and of
soil conditions to plant growth and related factors involved in a permanently
successful irrigated agriculture (U. S. Regional Salinity Laboratory at
Riverside, California)
Cooperation: Bureau of Plant Industry, Soils, and Agricultural Engineering,
and the states in the western range region and Hawaii
Objective: To provide for correlation of research on the relationships of
the salinity of irrigation water, and of soil conditions to plant growth and
related factors in a permanently successful irrigated agriculture to be done at the
regional laboratory and at the various state agriculture experiment stations in the
western region.
Effective: February 1, 1938 to continue indefinitely
Investigations on virus diseases of stone fruits in Utah
Cooperation: Bureau of Plant Industry, Soils, and Agricultural Engineering
Objectives: To determine the nature of suspected virus diseases of stone
fruits (particularly the disease suspected of being identical with "x-disease"
in the Eastern States), to determine the species and varieties of plants affected
by the disease, to determine the symptoms in the varieties and species, and to
conduct related studies relative to the dissemination and control of the disease.
Effective: March 1, 1940 to continue indefinitely
Investigations on onion culture, breeding, and diseases
Cooperation: Bureau of Plant Industry, Soils, and Agricultural Engineering
Objective: To conduct muon breeding and cultural experiments with special
reference to the breeding of insect and disease-resistant onions.
Effective: May 1, 1940 to continue indefinitely
Improving the effectiveness of vegetation in controlling soil erosion
Cooperation: Bureau of Plant Industry, Soils, and Agricultural Engineering,
Soil Conservation Service
Objective: To conserve more effectively soil and moisture through the use
of superior plants and improved methods of vegetative control.
Effective: July 1, 1940. Renewed yearly
Investigations on curly top and other diseases and on production of vegetable
and vegetable seed crops
Cooperation: Bureau of Plant Industry, Soils, and Agricultural Engineering
Objective: To develop practicable methods of control of curly top and other
diseases of · tomatoes; determine the nature of those diseases, and interrelations of
disease, host, and environment; and the factors governing severity of the disease
and their control.
Effective: July 1, 1941 to continue indefinitely. Amended July 1, 1947
to include other vegetable seed investigations
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Investigations on the production, improvement, and diseases of cereal crops,
particularly wheat, oats, barley, corn, and sorghum
Cooperation: Bureau of Plant Industry, Soils, and Agricultural Engineering
Objectives: To improve the status of cereal production through (1) developing better cultural practices, (2) producing varieties superior in yield and quality,
and more resistant to disease and other factors adversely influencing production, (3)
studying the diseases of cereals and determining methods for their control, ( 4 )
developing and applying methods for utilizing and maintaining quality seed
stocks, and (5) determining the underlying principles concerned in the biology
of cereal plants, including research in genetics, cytology, and physiology.
Effective: October 1, 1942 to continue indefinitely
The making of soil surveys and the mapping of related physical land features
Cooperation: Bureau of Plant Industry, Soils, and Agricultural Engineering,
Soil Conservation Service, Agricultural Conservation and Adjustment Administration
Objective: To prepare accurate soil maps, accompanied by adequate descriptions of soil types and phases as to their suitability for th..c growth of crops,
grasses, and trees under alternative systems of management.
Effective: August 1, 1943 to continue indefinitely
Investigations on leaching and drainage of impaired Delta Area soils
Cooperation: Bureau of Plant Industry, Soils, and Agricultural Engineering
(U. S. Regional Salinity Laboratory) , and Millard County drainage districts
Objectives: To make an intensive study of methods and results of leaching
and draining typical Delta Area soils impared by salinity and of maintaining
or improving their productivity.
Effective: January 1, 1946 to December 31, 1948
Investigations on methods of soil management for crop production
Cooperation: Bureau of Plant Industry, Soils, and Agricultural Engineering
Objectives: To develop sound principles of agriculture in the realm of
soils, fertilizers, and irrigation, which may be applied by the farmer.
Effective: April 1, 1946 to continue indefinitely
Investigations into soil, fertilizer, and irrigation problems
Cooperation: Agricultural experiment stations of Washington, Oregon,
California, Idaho, Nevada, Arizona, Montana, Wyoming, Colorado, New Mexico,
and Hawaii, Bureau of Plant Industry, Soils, and Agricultural Engineering,
Soil Conservation Service, Office of Experiment Stations
Objectives: A. Joint consideration and study of soil research which is of a
regional nature, B. Collaboration with the Soils and Fertilizer Laboratory, C.
Formation of a national soil and fertilizer research committee
Effective: January 1, 1948 to continue indefinitely
Snow surveys and irrigation water supply forecasts in Utah
Cooperation: Forest Service (Region 4)
Objectives: (1) To measure snow on the principal watersheds of the state
at least once annually as near the end of the winter season as possible, and
measure at key stations over the state monthly from January through May of each
vear. (2) Record, analyze, and coordinate snow surveys and other related data
in order to have at hand sufficient information to predict the runoff from the
principal watersheds of the state.
Effective: Renewed each year
Rehabilitation and restoration to range of abandoned cultivated lands through
reseeding, management, and conservation of soil and water
Cooperation: Forest Service, Bureau of Plant Industry, Soils, and Agricultural
Engineering, Soil Conservation Service
Objectives: (1) To determine the most effective and economical methods
of restoring abandoned farm lands to range through reseeding and through soil
and water conservation. (2) To determine the best management methods and
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practices for such lands, both during and after rehabilitation and restoration.
Effective: July 1, 1940 to continue indefinitely
Factors affecting the size of lamb crops in rang~ sheep and other factors
affecting the production of wool and mutton
Cooperation: Forest Service (Intermountain Forest and Range Experiment
Station)
Objectives: To provide information on factors affecting lamb crops and
other factors affecting production that will enable producers to obtain a larger
and more economical production per animal unit maintained.
Effective: November 1, 1940. Subject to renewal from year to year
Livestock production and range management investigations on farms and range
lands in the vicinity of Cedar City, Utah
Cooperation: Forest Service (Intermountian Forest and Range Experiment
Station) and Grazing Service
Effective: January 1, 1945 to continue indefinitely
A study of factors affecting consumer demand and economic efficiency encountered
in marketing turkeys produced in the eleven western states
Cooperation: Production and Marketing Administration
Objectives: (1) To determine the demand, consumer acceptance, supply,
price and marketing conditions under which turkeys will compete successfully
with other meats for the consumer's dollar both for family trade and
institutional use; (2) to develop new forms, packages, and methods to facilitate
the marketing of turkeys; (3) to study the methods, channels, and costs of
marketing turkeys at all steps in the marketing pl'ocess between producers and
consumers.
Effective: April 1, 1948 to continue until June 30, 1948
Irrigation investigations and research in the state of Utah
Cooperation: Soil Conservation Service
Objectives: To survey Utah drainage districts, irrigation company water
conveyance facilities and needs, irrigation problems, practices, and methods, and
snow surveys and stream-flow forecasts throughout Utah.
Effective: July 1, 1928. Renewed yearly
Research in soil erosion and its control
Cooperation: Soil Conservation Service
Objective: To study in a thoroughly coordinated manner the main factors
and forces involved in the incidence of soil erosion under general farming
conditions, methods of prevention or control, and the most economic method of
restoring lands already injured to varying degrees by the uncontrolled action of
wind or water.
Effective: May 26, 1936 to continue indefinitely
Laboratory and field investigation of basic factors governing
irrigation water
Cooperation: Soil Conservation Service
Objective: To study the basic physical relations of soil
of land, and size of stream to soil erosion and conservation
practical methods of reducing erosion and soil depletion caused
Effective: 1940. Renewed yearly.

soil erosion by
properties, slope
in order to find
by irrigation.

Soil Conservation surveys
Cooperation: Soil Conservation Service
Objective: To conduct soil surveys in areas for which it is contemplated
to cooperate in the formulation and execution of land-use programs.
Effective: June 1, 1942
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The establishment and operation of a cooperative soils laboratory
Cooperation: Soil Conservation Service
Objectives: In making soil conservation surveys the work must be supported
by physical and chemical laboratory analyses of soil samples taken in the field.
This laboratory will do this work as well as to process soil and water samples
to provide basic data for use as a guide in making recommendations on soil
conservation and management problems.
Effective: June 3, 1943 to continue indefinitely
Consumptive water use and requirements in Colorl!do River area of Utah
Cooperation: Soil Conservation Service, Utah State Engineer
, Objectives: To determine the consumptive use of water by agricultural crops
and other water consuming items in two or more specific hydrological areas.
The study in each area will include measurement of the water flowing into
and leaving each area. An estimate of the contribution to the water requirement
of the crops by precipitation will be made.
Effective: November 1, 1947 to continue for three years.
Field testing of canal linings
Cooperation: Soil Conservation Service, Richmond Irrigation Company,
American Gunite Company, Johnson Sand and Gravel Company
Objectives: To test various types of canal lining in the field
Effective: April 23, 1948
Table 5. Cooperation with non-federal agmcies
Investigations on leaching and drainage of impaired Delta Area soils
Cooperation: Millard County drainage districts and Bureau of Plant Industry,
Soils and Agricultural Engineering
Objectives: To make an intensive study of methods and results of leaching
and draining typical Delta Area soils impaired by salinity and of maintaining or
improving their productivity.
Production of foundation seed stocks
Cooperation: Utah Crop Improvement Association
Objectives: (1) To produce and maintain a supply of pedigreed foundation
seed stocks of all crop seeds commonly certified in this state and of commercial
importance. (2) To produce seed stocks true to variety, free from disease,
of uniform quality and purity. (3) To release under contract supervision new
varieties of crop seeds for thorough testing and provide as a source of seed
for new varieties. ( 4) To provide a source of pedigreed foundation seed which
can be used by plant breeders and certified seed growers in the production of
high quality pure seeds.
Effective: June 21, 1941.
Nutritional deficiencies in range forage and the supplementary feeding of range
livestock
Cooperation: Swift and 'Company
Objectives: (1) To determine the nutritional value of the principal range
forages which are the sole' source of feed of cattle and sheep during the grazing
period. (2) To determine the distribution and practical means of overcoming
phosphorus deficiency and other possible co-existing deficiencies amoung range
livestock. (3 )To investigate the palatability and availability of the phosphorus
from defluorinated phosphate rock and defluorinated superphosphate or similar
products as compared to bonemeal when fed to cattle and sheep on carefully controlled experimental stations and on phosphorus-deficient range.
Study of value of copper as fertilizer for Utah soils
Cooperation: Utah Copper Company
Objectives: (1) To determine the response of various crops in the field
and greenhouse to soil treatment with copper sulfate. (2) To determine any
relationship of copper to nutritional deficiency diseases of horticultural crops.
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(3) To survey the copper content of a few indicator plants growing on representative soils of Utah.
Effective: April 24, 1944
Activities and needs of Utah drainage districts, irrigation districts, and related
corporate enterprises in the drainage of irrigated land
Cooperation: Utah State Department of Publicity and Industrial Development
Objectives: (1) To assemble, analyze, and publish information concerning the
drainage activities and needs of Utah drainage districts, irrigation districts, and
other Utah corporate enterprises and their major problems, institutional, legal,
maintenance, and physical; (2) to study the institutional and organization
problems that must be solved to facilitate satisfactory drainage of Utah's irrigated
lands under drainage districts, or under other corporate enterprises; (3) to
compare drainage districts under other Utah corporate organizations, particularly
irrigation districts and mutual irrigation companies, in relation to the drainage
of irrigated lands in the state; (4) to make available factual information and
recommendations concerning drainage districts, irrigation districts, and other corporate enterprises.
Effective: July 1, 1945
Use of canal to convey water from Logan River to site of hydraulic laboratory
Cooperation: Logan and Northern Irrigation Company
Objectives: To supply water to the irrigation laboratory for the testing of
canal linings
Effective: June 23, 1945 to be renewed or terminated at the end of ten
years
Investigation on pumping ground water for irrigation and on drainage of waterlogged and alkali lands in the Draper Area, Utah
Cooperation: Draper Irrigation Company
Objectives: (1) To develop new and improved methods of design, construction, operation, and maintenance of irrigation and drainage wells in
the Draper area; and to improve drainage either by use of pumping systems, or
gravity systems, or both. (2) To find the conditions under which, and the
extent to which, ground water may be pumped for irrigation and also the conditions
under which drainage by pumping is preferable to drainage by gravity systems in
the Draper area, and to design, locate, drill, and develop irrigation and drainage
wells, provided soil formations are favorable, so as to obtain maximum ground
water yield per foot of drawdown, and thus decrease the costs of pumped irrigation
water supplies and of land drainage by pumping. (3) To compare the results
and the costs of drainage by pumping with other drainage systems; the cost to
include capital costs and operation and maintenance costs.
Effective: October I, 1947 to continue to December 31, 1948
Use of liquid phosphoric acid as a fertilizer
Cooperation: Anaconda Copper Mining Company, Fertilizer Department
Objectives: To provicle for a study on the use of liquid phosphoric acid as
a fertilizer, the comparative value of phosphoric acid and treble superphosphate
applied in equivalent amounts at several rates and rr.ethods, and to do fundamental
work concerning the movement and availability of phosphoric acid in soils of
different characteristics.
Effective: May 14, 1947
Investigation on drainage of waterlogged and alkali lands in the "Lewiston area,
Utah
Cooperation: The Amalgamated Sugar Company
"
Objectives: To develop new and improved methods of design, operation
and maintenance of drainage systems in the Lewiston Area; either by use of
pumping systems, or by gravity systems, or both. To find the conditions under
which, and the extent to which, drainage by pumping is preferable to drainage by
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gravity systems in the Lewiston area, and to design, locate, drill, and develop
drainage wells provided soil formations are favorable, so as to obtain maximum
ground yield per foot of drawdown, and thus decrease drainage costs.
Effective: July 1, 1947 to December 31, 1948
An investigation of the effect of various soil moisture stresses and fertility
levels as well as the interaction of these on each other and in combination
with spacing of beets on the percentage sugar, total tons of beets, and total
tons of sugar per acre
Cooperation: Beet Sugar DeVelopment Foundation, Utah-Idaho Sugar Company, Amalgamated Sugar Company
Effective: February 14, 1947 to July 1, 1949
Cooperative research in irrigation, drainage, and reclamation
Cooperation: Utah Power and Light Company
Objectives: To make detailed and comprehensive study of the problems
in irrigation and drainage, with special reference to methods and efficiencies
of water application, to the selection, design, and maintenance of drainage
systems, and to l'eclamation of non-productive lands
Effective: January 1947 to December 1948
The role of phosphorus in animal nutrition under range and farm conditions
Cooperation: International Minerals and Chemical Corporation
Objectives: To find (1) the phosphorus requirement for different types of
animals, (2) the best methods of providing a supply of phosphorus for different
animals, (3) the response from feeding different types and levels on (a) gain
in weight, (b) reproduction.
Effective: September 30, 1947
RESEARCH GRANTS

During the biennium grants-in-aid to support research have been made
by several organizations. In addition to the funds listed in table 6, some
of the organizations have contributed generously in services, equipment,
and other facilities to aid certain projects.
Table 6. Private agencies COl1tributhzg f;mds to the research program with
amolmts contributed
Agency
National Institute of Health
Swift and Company
Utah Power and Light Company
Sugar Beet Development Foundation
Amalgamated Sugar Company
Delta Irrigation and Drainage Company
Utah Idaho Sugar Company
International Minerals and Chemical Corporation
Ogden Grain Growers Association
Utah Poultry Farmers'Cooperative
Northrup King and Company
Utah Canners Association
Utah Canning Crops Growers Association
Anaconda Copper Mining Company, Fertilizer Division
American Can Company
Corneli Seed Company

Amount

$ 12,495.00
12,039.33
10,000.00
8,250.00
6,966.24
4,300.00 .
4,000.00
3,000.00
1,200.00
1,200.00
1,000.00
950.00
950.00
800.00
500.00
100.00

UTAH AGRICULTURAL EXPERIMENT STATION

35

SERVICE ACTIVITIES OF THE EXPERIMENT STATION
IN ADDITION to the strictly research activities, Station staff members
are called upon to perform many public services. The two veterinary
laboratories perform diagnostic services for the growers of livestock
and poultry. During the last year of the biennium, the Logan laboratory
made over 9,000 examinations. .f\.t the Provo laboratory 4,178 examinations were made in addition to 24,768 examinations for brucellosis,
18,455 agglutination blood tests on turkeys for pullorum disease and
115 bacteriological tests on pullorum reactor turkeys. Wherever there
is a serious outbreak of disease, Station veterinarians consult with
farmers, county agents, and local control agencies in an attempt to
determine causes and develop control methods.
During the biennium over 2500 samples of soil, water, and plant
materials were analyzed by the soils laboratory maintained in cooperation with the Soil Conservation Service. These tests were made for
governmental agencies and farmers throughout the state.
Project leaders assist the Extension Service by talking with farm
groups, giving demonstrations, holding field days on the experimental
plots, writing extension circulars, answering letters for information,'
preparing informative articles for newspapers, farm magazines, and for
station publications. Many farmers are given direct assistance on
their farms with their management problems. Much time of staff members is spent in meetings with other farm agencies in discussion and
formulation of agricultural plans.
PUBLICATIONS
THE RESULTS OF experimental work are also published by the Station.
During the biennium 8 bulletins containing a total of 238 pages
and 15 articles in scientific and technical journals totaling 188 pages,
making a total of 426 pages, have been published.
In addition, 8 issues of Farm and Home Science, the station quarterly
publication have been issued. This publication attempts to keep farm
people of the state informed of the progress of Station research.
It contains timely articles and progress reports of research work written
by staff members.
Bimonthly a partial list of publications received by the Station
is issued in mimeograph form for distribution to staff members.
Seventeen mimeograph publications on subjects of immediate importance
were issued for state distribution.
The mailing list on Farm and Home Science has grown to over 5000.
Other publications are sent out only on request other than to libraries,
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experiment stations, county agricultural agents, and agricultural teachers of the state.
Bulletins Published During the Biennium
B325-An economic study of sheep production in southwestern Utah, by Dee A.
Broadbent, George T. Blanch, and W. Preston Thomas. Department of
Agricultural Economics. 64 p.
B326-Rainfall and irrigation in relation to soil erosion, by Willard Gardner,
John Hale Gardner, and C. W. Lauritzen. Department of Physics in
cooperation with the Soil Conservation Service. 12 p.
B327-Biennial report, 1944-1946. 42 p.
B328-Maturity studies with canning peas, by L. H. Pollard, E. B. Wilcox, and
H. B. Peterson. Departments of Vegetable Crops, Home Economics, and
Agronomy. 16 p.
B329-Cost and efficiency of producing sugar beets in Utah, 1945, by Earnest
M. Morrison. Department of Agricultural Economics. 30 p.
B33O--Peach orchard soil management studies, by A. L. Stark and D . W. Thorne.
Departments of Horticulture and Agronomy. 27 p.
B331-Costs and efficiency of canning pea production in Utah, 1946 and 1947,
by Earnest M. Morrison. Department of Agricultural Economics. 28 p.
REPRINTS
R556-Designs and technic for the adaptation of controlled competition to forage
plant breeding, by Wesley Keller. Amer. Soc. Agron. Jour. 38: 580-588.
1946.
R557-Symposium on alfalfa seed setting, by Q. A. Hare, G. H. Vansell, F. E.
Todd, F. B. Lieberman, C. J. Sorenson, J. W. Carlson, and H. M. Tysdal.
\
Amer. Soc. Agron. Jour. 38: 461-535. 1946.
R558-Pollination, lygus infection, genotype, and size of plants as affecting
seed setting and seed production in alfalfa, by John W. Carlson. Amer.
Soc. Agron. Jour. 38: 502-514. 1946.
R559-Erosion as a function of the size of the irrigating stream and the slope
of the eroding surface, by Willard Gardner and C. W. Lauritzen. Soil
Sci. 62: 233-242. 1946.
R560-Effect of cropping on the nitrogen, phosphorus, and organic carbon
content of a dry.farm soil and on the yield of wheat, by J . E. Greaves
and A. F. Bracken. Soil Sci. 62 : 355-364. 1946.
R561-Botany of the intermountain region - I, by Bassett Maguire and Arthur
H. Holmgren. Leaflets of Western Botany 4: '261-267. 1946.
R562-Eff'ect of quantity preparation on the ascorbic acid content of cabbage
salad, by Ethelwyn B. Wilcox and Alice M. Neilson, Amer. Dietetic Assoc.
Jour. 23: 223-225. 1947.
R563-A small sage aphid, by George F. Knowlton. Pan-Pacific Ent. 23 : 35-36.
1947.
R564-The Ih,I,i allels in Hordeum de/iciens genotypes of barley, by R. W. Woodward. Amer. Soc. Agron. Jour. 39: 474-482. 1947.
R565-Increases in nitrogen from growing alfalfa on dry land, by A. F. Bracken
and L. H. Larson. Soil Sci. 64: 37-45. 1947.
R566-Wheat dwarf bunt depressed by common bunt, by R. H. Bamberg, C. S.
Holton, H. A. Todenhiser, and R. W. Woodward. Phytopathology 37:
556-560. 1947.
R567-Thermodynamic potential and soil moisture, by Willard Gardner ~d Jack
Chatelain. Soil Sci. Soc. Amer. Proc. 11: 100-102. 1946.
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R568-Disease threatens celery industry in Utah, by E. 1. Waldee. Farm and
Home Science 8 (4) 6-7, 12. 1947.
R569-Calciwn carbonate and exchangeable sodium in relation to the growth and
composition of plants, by D. W. Thorne. Soil Sci. Soc. Amer. Proc. 11 :
397-401. 1946.
R570-Apparent specific volume and shrinkage characteristics of soil materials,
by C. W. Lauritzen. Soil Sci. 65: 155-179. 1948.
FARM AND HOME SCIENCE

Vol. 7, No.3
September 1946
Soil survey of the Salt Lake area, by D. S. Jennings
Department of Agronomy and Soils
Breeding for wilt resistance in the tomato, by H. 1. Blood
Research
Dr. Joseph Eames Greaves
Drainage under the Utah drainage district law, by O. W. Israelsen, J. H. Maughan, and E. G. Hanson
Drainage and salinity studies at Delta, by D. F. Peterson, Jr.
Vegetable seed production investigations, by L. R. Hawthorn and 1. H. Pollard
Diseases of the newborn calf, by W. Binns
New extension agronomist appointed
Farm and home landscaping, by 1. S. Mortis
Additional funds available for research
Vol. 7, No.4
December 1946
Agricultural outlook for 1947, by W. P. Thomas
Organization of the Agricultural Experiment Station
The management of sweet cherry orchard soils, by D. W. Thorne and A. L. Stark
Research needs
Extension of research service through agreements with outside agencies
Pattern of dry-farm practices in intermountain area set by work done at Nephi
Dry-Land Station, by A. F. Bracken
Heads and seed from over-wintered lettuce, by 1. H. Pollard and 1. R. Hawthorn
Sheep management and breeding studies reviewed
Research findings offer solutions for many farm problems
Adequate feeding of breeding ewes will prevent pregnancy disease, by Wayne
Binns
Legume seed research unit established at Logan by U. S. Department of Agriculture
Utah State Nutrition Institute organized
Vol. 8, No. 1
March 1947
Quality, a prime factor in the canning pea industry, by 1. H. Pollard and
H. B. Peterson
Department of Botany and Plant Pathology
Methods of preserving eggs, by K. E. Morrell, E. B. Wilcox, and C. I. Draper
Marketing research
Recommended fertilizer practices for 1947, by D. W. Thome and H. B. Peterson
More productive grass and legume pastures for dairy cattle on irrigated land, by
W. Keller, G. Q. Bateman, and J. E. Packer
Farming on the north China plain, by D. W. Pittman
Newcastle disease in poultry, by M. L. Miner
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Vol. 8, No.2
June 1947
2,4-D for weed control in Utah, by D. C. Tingey and R. J. Evans
School of Forest, Range, and Wildlife Management
Green manure crops for soil improvement, by D. W. Thorne and H. B. Peterson
State appropriation
American Farm Bureau Federation supports increased federal funds for research
Factors which influence the development of good teeth, by D. A. Greenwood
Irrigation research laboratory, by C. W. Lauritzen and o. W. Israelsen
Vegetable seed production limited by disease, by H. 1. Blood
Agriculture and the farmer in postwar Japan, by E. 1. Waldee
Symptoms of nutritional deficiency diseases in beef cattle, by L. 1. Madsen
Last chance to save this year's peach and apricot crops from ravages of peach
twig borer, by C. J. Sorenson
Utah federal-state cooperative brucellosis program, by W. Binns
Vol. 8, No.3
September 1947
Pumping ground water has twin benefits, by o. W. Israelsen
Wanted: better Utah vegetable crops
Agronomy reins change hands
Study of plant-to-man DDT cycle begins
New federal research program swings into gear
Sugar beet growing takes balanced effort, by Earnest M. Morrison
Flourides offer new hope for sound teeth, by D. A. Greenwood
A new and better onion is born-maybe, by Stan Andersen
"Leaf crinkle" spread can be checked, by B. 1. Richards and Arthur S. Rhoads
Tomato canker control requires vigilance, by H. 1. Blood
Research grants speed Station studies.
Vol. 8, No.4
December 1947
Recommended agricultural production program for Utah for 1948, by W. P.
Thomas and G. T. Blanch
Research in home economics expands
Disease problems in the production of tomato plants in the Moapa Valley, by
H. 1. Blood
New grass-legume pasture mixtures are high producers, by W. Keller, G. Q.
Bateman, and J. E. Packer
Disease threatens celery industry in Utah, by E. 1. Waldee
The impact of war on the future marketing of poultry products in the western
states, by Carl Frischknecht
Seeding ranges to grass, by C. W. Cook and 1. A. Stoddart
Wild bees in relation to alfalfa pollination, by G. E. Bohart
The relationship between arsenic in the blossoms of white sweetclover and in
the soil, by W. P. Nye
Milk borne diseases, by W. Binns
The Utah Agricultural Experiment Station in the service of Utah
Vol. 9, No.1
March 1948
Recommended fertilizer practices for 1948, by D. W. Thorne and H. B. Peterson Research on virus diseases of stone fruits expanded
Soil fumigation, bv G. Thorne
Director R. H. Walker
Consumer demand for peaches-, Salt Lake City, Utah, 1947, by E. W. Lamborn
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Sweet corn varieties for commercial processing, by E. M. Andersen, E. B. Wilcox,
D. A. Greenwood, and 1. H. PoJlard ·
Potato seed improvement in Utah, by E. 1. Waldee
Yields of peach orchards materially increased by proper soil management practices,
by D. W. Thorne
Some factors affecting the production of sugar beets, by J. 1. Haddock
Spring mechanization of sugar beets, by D. W. Pittman
Beef cattle purchased by Sears Roebuck Foundation for the college, by 1. 1.
Madsen

Vol. 9, No.2
June 1948
Preservative treatment of lodgepole and aspen fence posts, by R. R. Moore
Department of Horticulture
Cost of producing peaches in Utah, by E. M. Morrison
Another year in review
Research pays dividends in agricultural prosperity
Hybrid corn for ensilage, by R. W. Woodward and H. B. Peterson
The improvement of range sheep and sheep management practices on southern
Utah ranges, by T. D. Bell, 1. 1. Madsen, and M. A. Madsen
New varieties of alfalfa, by R. J. Evans and J. W. Carlson
Methods of reducing losses from curly top, by H. E. Dorst
Food poisoning, by K. R. Stevens
H. loran Blood
Director R. H. Walker returns from Siamese mission
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STAFF
ADMINISTRATIVE

Franklin Stewart Harris, B. S. (B. Y. U. 1907), Ph.D. (Cornell 1911), L. L. D.
(B. Y. U. 1945)
Asst. Chern. 1907-08; prof. Agron. 1911-21; dir. Exp. Sta. 1916-21; pres.
194'·
Rudger Harper Walker, B. S. (B. Y. U. 1923), M. S. (Iowa State 1925), Ph. D.
(1927)
Dir. Exp. Sta. 1938Dee Albert Broadbent, B. S. (U. S. A. C. 1936), M. S. (Illinois 1938)
Inst. Age. Econ. 1938-40; asst. prof. 1940-1947; assoc. prof. 1947- ; asst dir.
1948David Alvin Burgoyne, B. S. (U. S. A. C. 1919). M. S. (Illinois 1937)
Asst. to dir. 1922Gladys Loynd Harrison, A. B. (B. Y. U. 1922) , Cert. Lib. (Calif. 1936)
Bul. ed. and lib., 1936-38; bul. ed., 1938Russell Elwood Bernston
Sec.-tceas. 1927Sylvan Erickson, B. S. (U. S. A. C. 1928)
Asst. sec. 1931Henrietta Nelson, B. S. (U. of Iowa 1939)
Bookkeeper, 1946.
Eric A. Johnson, B. S. (U. S. A. C. 1923)
Asst. sec. 1912-1943; purchasing agent 1943King Hendricks, B. S. (U. S. A. C. 1923), M. A. (Stanford 1926), Ph.D. (1941)
Acting librarian 1941-1947; dir. libraries 1947George Alvin Carpenter, B. S. (U. S. A. C. 1934) M. S. (Calif. 1938)
Ext. econ. 1941-44, State supervisor emergency farm labor, 1944-45, Ext.
market, spec. 1946-48, asst. dir. Ext. Ser. 1948Jerald Emmett Christiansen, B. S. (U. S. A. C. 1927) , M. S. (Calif. 1928),
D. C. E. (1935)
Dean of Engineering 1946.
Carlton Culmsee, B. S. (B. Y. U. 1932), M.A. (1937), Ph.D. (U. of Iowa 1940)
Dean of Arts and Sciences 1945Howard Wayne Driggs, B. A. (U. of Utah 1926), M. A. (N. Y. U. 1928).
Ph.D. ( 1932 )
Dir. B. A. C. 1945·
Carl Frischknecht, B.S. (U. S. A. C. 1924), M.S. (1925), Ph.D (1945, U.
Maryland)
Grad. asst. Agron. 1924-25, Asst. prof. Poult. 1930·35, assoc. prof. 1935 ~47,
prof. 1947-, dir. of Extension Service 1948Ethelyn Oliver Greaves, B. S. (U. S. A. C. 1920), M. S. (1921), Ph.D. (Calif.
1934)
lnst. 1923-25; asst. prof. Ext. Sec. 1934-35; prof. and dean Home Ecoo.
194'Arthur John Morris, B. S. (U. S. A. C. 1923), M. s. (1930)
Asst. prof. Dairy Mfg. 1931-35, Assoc. prof. 1936-1945; prof. 1945- Asst.
dean of Agriculture 1948Lewis MacDonald Turner, B. S. (Illinois 1923) , M. S. (1925) , Ph.D. (Chicago 1931)
Dean of Forest Range and Wildlife Management, 1943William Lawrence Wanlass, A. B. (G. Wash. U. 1915), M. A. (1917), Ph.D.
(Johns Hopkins 1919)
Dean of Commerce 1920-; prof. Bus. Adm. 1920-26; prof. Econ. 1926-
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Robert Lee Wrigley, B. S. (U. S. A. C. 1911)
Cty. agent 1913-43; asst. dir. Ext. Ser. 1943RESEARCH
Byron Alder, B. S. (U. S. A. C. 1912)
Asst. prof. poul. Husb. and head dept., 1913-25; assoc. prof. and head dept.
1925-27; prof. and head dept. 1927Elias Milton Andersen, B. S. (U. S. A. C. 1935), Ph.D. (Cornell 1941)
Assoc. prof. Veg. Crops 1947Roice Hyrum Anderson, B. S. (U. of Wyoming 1939), M. S. (Cornell 1941)
Ph.D. (1943 )
Assoc. prof. Ag. Econ. 1947Lawrence Baker, B. S. (U. S. A. C. 1948)
Res. fellow Agron. 1948George Quayle Bateman, B. S. (U. S. A. C. 1922)
Asst. prof. Dairy Hus. and supt. Dairy Exp. Farm, 1925-46; assoc. prof.
and supt. Dairy Exp. Farm, 1946Thomas Donald Bell, B. S. (Idaho 1932), M. S. (1936), Ph.D. (Wisconsin
1939)
Asst. prof. An. Hus. 1943-47, prof. 1947James Austin Bennett, B. S. (U. S. A .c. 1940), M. S. (1941)
Asst. prof. An. Hus. 1945William Hunter Bennett, (U. S. A .c. 1936), M. S. (1948)
Cty. agent 1937-1942, ext. agron. 1946-1947, asst. prof. Agron. 1947Clyde Biddulph, A. B. (B. Y. U. 1936) M.Ph. (Wisconsin 1939) Ph.D. (1940)
Asst. prof. Phy. 1946-47, assoc. prof. 1947-48; prof. 1948W ayne Binns, D. V. M. (Iowa State 1938)
Asst. prof. Vet. Sci., 1940-46; assoc. prof. and head dept. 1946George Thomas Blanch, B. S. (U. S. · A .c. 1930), M. S. (1931), Ph.D.
(Cornell 1940)
Assoc. prof. Agron. Econ., 1934-47, prof. 1947Aaron Francis Bracken, B. S. (U. S. A. C. 1914), M. S. '(1924)
Asst. prof. Agron., 1915-17; asst. prof. and supt. Nephi Dry Farm, 1920-33 ;
assoc. prof. 1933-46, prof. 1946Melvin Joseph Bryson, B. S. ( U. S. A. C. 1946) M. S. (U. of U. 1948)
Res. asst. Chern. 1948George Ballif Caine, B. S. (U. S. A. C. 1912), A. M. (Missouri 1914)
Asst. prof. An. Hus. 1914-16; asst. prof. Dairy Hus. 1916-17; assoc. prof.
1917-20;. prof. and head dept. 1920Melvin Croxall Cannon, B. S. (u. of Utah 1933) , M. S. (1938), Ph.D. (Boston
U. 1941)
Assoc. prof. Chern. 1947Lee Wallace Carter, B. S. (U. S. A. C. 1948)
Res. fellow Irrig. 1948J. Y. Christiansen, B. S. (U .S. A. C. 1948)
Res. fellow Irrig. 19~8George Wilson Cochran, B. S. (Kansas State 1941) , M. S. (1942), Ph. D.
(Cornell 1946)
Assoc. prof. Bot. 1948Elizabeth Hake Colbert B.S. (Iowa State 1948)
Res. asst. Home Economics 1948Francis Theodore Colbert, B.S. (Iowa State 1948)
Res. fellow Range Mgt. 1948-
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Charles Wayne Cook, B.S. (Kansas State 1940), M.S. (U.S.A.C. 1942)
Asst. prof. Range Mgt. 1943Martell Stanford Cooper, B.S. (U.S.A.c. 1941)
Res. fellow Poult. 1946-47. Res. asst. 1948Bliss Hansen Crandall, B.S. (U.S.A.C. 1937), M.S. (Iowa State 1942)
Res. asst. Agron. 1937-1939, asst prof. 1942-1943, prof. & dir. stat. lab. 1947Theodore William Daniel, B.S. (Calif. 1934), M.S. (1936), Ph.D. (1942)
Prof. Silviculture 1948Carroll I. Draper, B.S. (U.S.A.C. 1939), Ph.D. (Iowa State 1942)
Assoc. prof. Poul. Hus. 1945Samuel Wheeler Edgecombe, B.S.A. (Manitoba 1930), M.S. (Iowa State 1931).
Ph.D. (1936)
Prof. & head dept. Hort. 1947·
Robert James Evans, B.S. (U.S.A.C. 1909), Ph.D. (Cornell 1912)
Ext. agron. 1913-20; ext. dir. 1920-24; prof. Agron. & head dept. 1931-47,
prof. emer. 1947Carmen Daines Fredrickson, B.S. ( U.S.A.c. 192 2) , M.S. (1935)
Research asst. Rural Soc. 1946Walter Hale Gardner, B.S. (U.S.A.C. 1939)
Grad. asst. Physics, 1946Willard Gardner, B.S. (U.S.A.C. 1912), M.S. (Calif. 1915), Ph.D. (1916)
Assoc. prof. Physics 1918-24; prof. 1924Joseph Arch Geddes, A.B. (B.Y.C 1907), A.M. (Columbia 1912). Ph.D. (1924)
Assoc. prof. Soc. 1926-28; prof. 1928-; Dir. Grad. Div. Soc. Work. 19~9Robert King Gerber, B.S. (U.S.A.C 1932), M.S. (1935)
Res. asst. Bot. & PI. Path. 1944-47, Asst. prof. Hort. 1947Delbert A. Greenwood. B.S. (B.Y.U. 1926) , M.S. (1930). Ph.D. (Chicago 1946)
Prof. chern. 1946Datus Miller Hammond, B.S. (U.S.A.C. 1932), A.M. (Calif. 1934), Ph.D. (1936)
lost. Zool. 1936-39; asst. prof. 1939-41 ; prof. and head dept. 1945Eldon Grant Hanson, B.S. (U.S.A.C 1938), M.S. (1948)
Grad. asst. Irrig. 1946-48; asst. prof. and agent, Soil Conservation Service
1948Wallace Roean Hanson, B.S. (U. of Alberta 1938 ) ; M.S. (U.S.A.C 1939)
Asst. prof. Range Mgt. 1947Joseph Rue! Harris, B.S. (U.S.A.C 1947)
Res. asst. Chern. 1947Lorin E. Harris, B.S. (U.S.A.c. 1937), M .S. (lllinois 1938), Ph.D. (1940)
Assoc. prof. An. Hus. 1945·
Jack Wiley Herring, BS. (U.S.A.C. 1948)
Res. fellow Poult. 1948Arthur Herman Holmgren, B.S. (D. of Utah 1936) , M.S. (U.S.A.C 1942)
Asst. prof. Bot. 1943Ferris Everett Hubbert, Jr., B.S. (Colo. A & M 1948)
Res. fellow An. Hus. 1948Rex Hurst, B.S. (U.S.A.c. 1948)
Res. fellow Agron. 1948Orson Winso Israelsen, B.S. (U.S.A.C. 1912), M.S. (Calif. 1914). Ph.D. (1925)
Asst. prof. Irr. &. Drain. 1916-17; assoc. prof. 1917-19; prof. 1919Vernon Lycurgus Israelsen, B.S. (U.S.A.C. 1929), M.A. (B.Y.U. 1937) . Ph.D.
(U. of Wisconsin 1942)
lnst. Ag. Econ. 1941-42. assoc. prof. 1947-
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David Stout Jennings, B.S. (U.S.A.C 1912), Ph. D. (Cornell 1917)
Prof. Soils 1918Lewis William Jones, B.S. (U.S.A.C 1936), M.S. (1937)
Res. asst. Bact. 1937-42; asst. prof. 1942Odeal Cullimore Kirk, B.S. (B.Y.U. 1927)
Res. asst. Hort. 1947George Franklin Knowlton, B.S. (U.S.A.C 1923), M.A. (1925), Ph.D. (Ohio
State 1932)
Asst. prof. Ent. 1926-30; assoc. prof. 1930-45; prof. 1945Ellis Weston Lamborn, B.S. (U.S.A.C 1943), M.S. (Ill. 1944), Ph.D. (Cornell
1947)
Asst. prof. Ag. Econ. 1947Marvin Prentice Leonard
Res. asst. PI. Ind. 1946Louis Linden Madsen, B.S. (U.S.A.C 1930), Ph.D. (Cornell 1934)
Prof. and head dept. An. Hus. 1945Milton Andrew Madsen, B.S. (U.S .A.C 1934) , M.S. (1939)
Asst. prof. An. Hus. 1936Ferrin Leon Mange1son, B.S. (U. of ~V' ashington 1938)
Res. asst. Chern. 1947Merthyr Leilani Miner, B.S. (U.S.A.C 1937), D.V.M. (Iowa State 1941)
Asst. prof. Vet. Sci. 1943-45; assoc. prof. 1945Raymond Robert Moore, B.S. (Penn. St. 1936), M.F. (Yale 1946)
Asst. prof. Forestry 1947Laval Sidney Morris, B.S. (U.S.A.C 1923), M.S. (Mich. St. 1925), M.L.A.
(Harvard 1943)
Assoc. prof. and head dept. Lands. Arch. & Planning 1939-1947, prof. 1947Earnest Merrill Morrison, B.S. (U.S.A.C 1937), M.S. (Calif. 1939)
Asst. prof. Agr. Econ. 1945Max Maiben Nicholes, B.S. (B.Y.U. 1939), D.V.M. (Colo. State 1942)
Asst. prof. Vet. Sci. 1947Harold Marriner Nielson, B.S. (U.S.A.C 1933), M.S. (1936)
Res. asst. prof. Vet. Sci. 1944James Elmo Packer, B.S. (U.S.A.C 1941)
Res. asst. Dairy Hus. 1941Wade Parkey, B.S. (Okla. A & M 1948)
Res. fellow Agron. 1948Paul James Pehrson, B.S. (U.S.A.C 1948)
Res. fellow Irrig. 1948Dean Freeman Peterson, Jr., B.S. (U.S.A.C 1934), M.CE. (Rensselaer 1935),
D.CE. (1939)
Assoc. prof. Irrig. 1946Howard Boyd Peterson, B.S. (B.Y.U. 1935), M.A. (1939), Ph.D. (Nebraska
1940)
Inst. Agron. 1940-43; asst. prof. 1943-1947; assoc. prof. 1947Don Warren Pittman, B.S. (Iowa . State 1914), M.S. (U.S.A.C 1916)
Inst. Agron. 1916-20; asst. prof. 1920-24; assoc. prof. 1924-45; prof. 1945Leonard Heber Pollard, B.S. (U.S.A.C 1932), M.S. (1934), Ph.D. (Calif. 1939)
Asst. prof. Veg. Crops & head dept. 1939-40; assoc. prof. and head dept.
1940-47; prof. and head of dept. 1947Bert Lorin Richards, B.S. (U.S.A.C 1913), M.S. (1917), Ph.D. (Wisconsin 1919)
Inst. Bot. 1913-15; asst. prof. Bot. & PI. Path. 1915-17; assoc. prof. 1919-24;
prof. and head dept. 1924-; dean grad. school 1945-
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Lee Ajax Sharp, B.S. (U.S.A.C 1948)
Res. fellow Range Mgt. 1948William Franklin Sigler, B.S. (Iowa State 1940), M.S. (1941), Ph.D. (1947)
Asst. prof. Wildlife Mgt. 1948Winslow Whitney Smith, A.B. (U. of Utah 1933), A.M. (1936), Ph.D. (Wisconsin 1939)
Prof. and head dept. Bact. 1946Charles James Sorenson, B.S. (U.S.A.C 1914), M.A. (1927)
Asst. prof. Zooi. & Ent. 1914-20; 1926-29; assoc. prof. 1930-46; prof. 1946Kenneth Richards Stevens, B.S. (B.Y.U. 1927), M.S. (Rutgers 1929), Ph.D.
(1932)
Inst. Bact. 1931-33; asst. prof. 1933-41; assoc. prof. 1941Laurence Alexander Stoddart, B.S. (Col. State 1931), M.S. (1932), Ph.D.
(Nebraska 1934)
Prof. Range Mgt. & head dept. 1935Golden Lyman Stoker, B.S. (U.S.A.C 1932) , M.S. (1933)
Asst. prof. Agron. 1945William Preston Thomas, B.S. (U.S.A.C 1914), M.S. (Cornell 1926), Ph.D.
(1939)
Asst. prof. Ext. Ser. 1915-25; asst. prof. Agr. Econ. 1926-28; prof. & head
dept. 1928David Wynne Thorne, B.S. (U.S.A.C 1933), M.S. (Iowa State 1934), Ph.D.
(1936)
Assoc. prof. Soils, 1939-47, prof. & head dept. Agron. 1947Delmar Clive Tingey, B.S. (U.S.A.C 1922), M.S. (1924)
Asst. Agron. 1922-25; inst. 1925-28; asst. prof. 1927-35; assoc. prof. 1935-47 ;
prof. 1947*Hendrik Verslius, D.V.M. (Cornell 1935)
Asst. prof. Vet. Sci. 1947Horace Marr Waddoups, B.S. (U.S.A.C 1948)
Res. fellow Agron. 1948Edward Leslie Waldee, B.S. (Iowa State 1937), Ph.D. (1942)
Assoc. prof. PI. Path. 1947Richard I-hsiang Wang, B.S. (St. Johns U. 1944)
Res. fellow Chem. 1947Frank Burkett Wann, A.B. (Wabash 1914), Ph.D. (Cornell 1920)
Assoc. prof. Bot. 1926-1947; prof. 1947Ethelwyn Bernice Wilcox, B.S. (Iowa State 1931), M.S. (1937), Ph.D. (1942)
Asst. prof. Home Econ. 1943-1946; assoc. prof. 1946-48; prof. 1948David Oliver Williamson, B.S. (U.S.A.C 1936)
Research asst. An. Hus. 1946LeMoyne Wilson, B.S. (U.S.A.C 1927), M.S. (1932)
Asst. prof. Soils, 1929-34, 1937Ting-chang Yao, B.S. (St. Johns U. 1945)
Res. fellow Ent. 1947FEDERAL COLLABORATORS

Willis Chapel Barrett, B.S. (U. Colo. 1917), CE. (1919)
Soil Conservation Service
Day LeMar Bassett, B.S. (U.S.A.C 1948)
Bureau of Plant Industry, Soils, and Agricultural Engineering
*On Leave
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George Edward Bohart, B.S. (U. of Calif. 1938), M .S. (1939) Ph.D. (1947)
Bureau of Entomology and Plant Quarantine
Orson Silver Cannon, B.S. (U.S.A.C 1935), M.S. (1937), Ph.D. (Cornell 1943)
Bureau of Plant Industry, Soils, and Agricultural Engineering
John Wilford Carlson, B.S. (U.S.A.C 1922), M.S. (1927), Ph.D. (Wisconsin
1939)
Bureau of Plant Industry, Soils, and Agricultural Engineering
Alfred Ernest Clarke, B.A. (Alberta 1924), MS .. (1927), Ph.D. (Wisconsin 1931)
Bureau of Plant Industry, Soils, and Agricultural Engineering
George Dewey Clyde, B.S. (U.S.A.C 1921), M.S. (Calif. 1923)
Soil Conservation Service, Division of Irrigation
Howard Earl Dorst, A.B. (Kansas State 1929), A.M. (1930)
Bureau of Entomology and Plant Quarantine
Jay Lamar Haddock, B.S. (B.Y.U. 1930), M.S. (Mass. State 1932), Ph.D.
(Iowa State 1942)
Bureau of Plant Industry, Soils, and Agricultural Engineering
Leslie Rushton Hawthorn, B.S. (Cornell 1924), M.s. (1928)
Bureau of Plant Industry, Soils, and Agricultural Engineering
Harold Robert Hockmuth, B.S. (Colo. State 1934), M.S. (Calif. 1938)
Bureau of Agricultural Economics
George Hagop Kaloostian, A.B. (Fresno State 1935), M.S. (Oregon State 1939)
Bureau of Entomology and Plant Quarantine
Wesley Keller, B.S. (U.S.A.C 1929), M.S. (1932), Ph.D. (Wisconsin 1939)
Bureau of Plant Industry, Soils, and Agricultural Engineering
Cyril Walker Lauritzen, B.S. (U.S.A.C 1930), M.S. (Mich. State 1932), Ph.D.
(1934)
Soil Conservation Service
Frank V. Lieberman, B.S. (Iowa State 1936)
Bureau of Entomology and Plant Quarantine
Joseph Howard Maughan, B.S. (U.S.A.C 1916), M.S. (1924)
Soil Conservation Service
Don Ralph Mitchell, B.S. (U.S.A.C 1948)
Soil Conservation Service
William Preston Nye, B.S. (U.S.A.C 1940), M.S. (1947)
Bureau of Entomology and Plant Quarantine
Walter Edwin Peay, B.S. (U. of Utah 1933). M.S. (U.S.A.C 1939)
Bureau of Entomology and Plant Quarantine
Marion Walter Pedersen, B.S. (Nebraska 1941), M.S. (1942)
Bureau of Plant Industry, Soils, and Agricultural Engineering
Lawrence Adkins Reuss, B.S. (Illinois 1929), M.S. (1930)
Bureau of Agricultural Economics
Sterling Jared Snow, B.S. (U. of U. 1913)
Bureau of Entomology and Plant Quarantine
J ames Perry Thorne, B.S. (U.S.A.C 1937), M.S. (1940)
Soil Conservation Service
Francis Leonard Timmons, B.S. (Kansas State 1928), M.S. (1932)
Bureau of Plant Industry, Soils, and Agricultural Engineering
Frank Edward Todd, B.S. (Ohio State U. 1920)
Bureau of Entomology and Plant Quarantine
Daniel Franklin Trussell, B.S. (Calif. 1925)
Soil Conservation Service
Bryce Nephi Wadley, B.S. (B.Y.U. 1936), M.S. (Iowa State 1942) Ph.D. (1947)
Bureau of Plant Industry, Soils, and Agricultural Engineering
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Rollo William Woodward, B.S. (U.S.A.C 1925), M.S. (1930), Ph.D. (U. of
Minnesota 1947)
Bureau of Plant Industry, Soils, and Agricultural Engineering
ApPOINTMENTS

Name

Position

Date

r:.

Milton Andersen ________ Assoc. Professor Veg . . Crops ____________________________ July
Roice H. Anderson __________ Assoc. Professor Ag_ Economics.. __________ September
Lawrence Baker ________________ Research Fellow Agronomy ______ ________________________ July
William H. Bennett ________ Asst. Professor Agronomy ___________ _____________________ May
Dwight W. Bensend ________Asst. Professor Forestry-- __________________________________ July
Clyde Biddulph ________________ Professor Physiology ______ ____________ __________ ______________ July
George E. Bohart ___________ Bureau Ent. and Plant Quarantine________ ___ _________ June
Emer Broadbent ______________ .. Research Fellow Ag. Economics.. ______ ________October
Melvin J. Bryson ------------ _Research Asst_ Chemistry____________________________ January
Richard A. Bush ______________ Research Assistant Botany________________________________ July
Melvin C Cannon ____________ Assoc. Professor Chemistry____________________ September
Orson S. Cannon ______ _____ . Bureau of Plant Industry, Soils, and
Agricultural Engineering______________________________August
G. Alvin Carpenter ______ .. __ Asst. Dir. Extension Service____________________ October
Lee W . Carter ___ _____________ .. Research Fellow Irrigation ___________________________ ._.June
J. Y. Christensen ____________ Research Fellow Irrigation _____ ____ ..... _______ .... _______ July

1947
1947
1948
1947
1946
1947
1947
1946
1948
1947
1948
1948
1948
1948
1948

S. Kent Christensen _____ .. _Research Fellow Ag. Economics.. _______ _______ January
Alfred E. Clarke ______________ Bureau Plant Industry, Soils, and
Agricultural Engineering_________ .. _________ .. __________March
George W . Cochran ________ Assoc. Professor Botany______________________________ January
Elizabeth H. Colbert ______ .. Research Asst. Home Economics ____________ October
Francis T. Colbert _.. __ __ __ .. _Research Fellow Range ManagemenL ______ August
Martel S. Cooper _______ _______Research Asst. Poultry Husbandry________________ July
Bliss H. Crandall ____________Professor and Director Stat. Lab .. _____September
Theodore W . Daniel ________ Professor Silviculture____________________________________ October
Sterling Davis __________________ Research Fellow Irrigation ________________________________ July
Samuel W. Edgecombe ____ Professor and head of Horticulture
Department _________________ _____________________________ December

1948
1948
1948
1948
1948
1947
1948
1947

1948

Warner D . Fisher ____________ Research Fellow Agronomy ____________________ September
Carl Frischknecht _____ _______ Professor Poultry ________________________________________________ July
Lisle R. Green __________________ Research Fellow Range ManagemenL __September
Delbert A. Greenwood ____ Professor Chemistry____________________________________October
Eldon G. Hanson --____________ Assistant Professor Irrigation ______________ __ ____________ July
Wallace R Hanson _.. _______ Asst. Professor Range ManagemenL ______________ July
Joseph R Harris ____________ __ Research Fellow Chemistry________________________________ July
Tack W. Herring ______________ Research Fellow Poultry ____________________________________ July
Ferris E. Hubbert ____________ Research Fellow Animal Husbandry__ ..September
Rex Hurst _________ ______ _________ Research Fellow Agronomy ______________________________ July

1947
1947
1947
1946
1948
1947
1947
1948
1948
1948

1947

Vernon 1. Israelsen ______ ____ Assoc. Prof~ssor Ag. Economics _____ . ____ ..September 1947
George H. Kaloostian ______Bureau Ent. and Plant Quarantine________________ March 1948
Odeal C Kirk .. ______________ .. Research Assistant Horticulture___________ ... ________ April 1947
Ellis W. Lamborn ____________ Asst. Professor Ag. Economics.. __________________ August 1947
M. Prentice I.eonard ________ Research Asst. Plant Industry_______ . ____________October 1946
Frank V. Lieberman ________ Bureau Ent. and Plant Quarantine____________ October 1946
George E. McDonald ________ Research Asst. Chemistry__ .. __ ...... __ .. ____ ....September 1947
Ferrin 1. Mangelson ______ .. Research Assistant Chemistry_______________ .November ·1947
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Lloyd E. Meldrum ............ Research Fellow Animal Husbandry....September 1946
Don R. Mitchell .............. Soil Conservation Service..................................June 1948
Raymond R. Moore .......... Assistant Professor Forestry.............................. July 1947
Arthur J. Morris .............. Asst. Dean, School of Agriculture................July 1948
Glen Nelson .................... Research Fellow Ag. Economics ..................October 1946
Henrietta Nelson .............. Bookkeeper ...................................................... July 1946
Max M. Nicholes ............ Asst. Professor Veterinary Science..........September 1947
William P. Nye ................ Bureau Ent. and Plant Quarantine............April 1947
Farres Nyman .................. Research Fellow Poultry........................September 1946
James O'Toole .................. Research Fellow Chemistry....................September 1947
Wade Parkey .................... Research Fellow Agronomy............................July 1948
Ruth R. Payne .................. Research Asst. Ag. Economics ................September 1947
Paul J. Pehrson ................ Research Fellow Irrigation ................................July 1948
Parker F. Pratt .................. Research Fellow Agronomy................................July 1947
Lawrence A. Reuss ....:..... Bureau Agricultural Economics ..................January 194&
Reed Roberts .............. ...... Research Fellow Entomology............................July 1946
Le~ ~. Sharp ..................... Research Fellow Range ManagemenL ..............July 1948
Wtll!am F. SIgler ............ Asst. Professor Wildlife Management ....October 1948
Sterhng J. Snow ................ Bureau Ent. and Plant Quarantine........ October 1946
Marie Sorensen ................ Research Asst. Home Economics ............ September 1947
F. L. Timmons ................ Bureau Plant Ind., Soils and
Agricultural Engineering....................................July 1948
Frank E. Todd .................. Bureau Ent. and Plant Quarantine............January 1947
Stanley Van Orman .......... Research Fellow Irrigation...................... December 1947
Hendrik VersJius .............. Asst. Professor Vet. Science........................March 1947
H. Marr Waddoups .......... Research Fellow Agronomy..............................July 1948
Bryce N . Wadley ............ Bureau Plant Ind., Soils, and
Agricultural Engineering..............................January 1948
Edward L. Waldee .......... Associate Professor Botany........................January 1947
Richard I. H. Wang ........ Research Fellow Chemistry......................December 1947
Arthur H. Williams· ........ Research Fellow Agrollomy..............................July 1947
David O. Williamson ...... Research Assistant Animal Husbandry ............July 1946
Ting Chang Yao .............. Research Fellow Entomology ............................July 1946
RESIGNATIONS

Dwight W. Bensend ........ Associate Professor Forestry..............................June
Erner E. Broadbent .......... Research Fellow Ag. Economics ....................June
J. B. Brown ...................... Research Asst. Horticulture......................... .March
Richard A. Bush .............. Research Assistant Botany................................June
John V . Christensen ........ Asst. Prof. Animal Husbandry................December
S. Kent Christensen ........ Research Fellow Ag. Economics....................June
. Francis M. Coe ................ Head Department of Horticulture ....................July
Clyde Cook ............ ........... Research Fellow Range ManagemenL ..........June
Martel S. Cooper .............. Research Fellow Poultry..................................June
Sterling D avis ........ _........ Research Fellow Irrigation: ...........................June
Alma C. Esplin ................ Professor Animal Husbandry.............................June
W arner D . Fisher ............ Research Fellow :agronomy....................September
Carl Frischknecht ............ Professor Poultry.......................... ··.... ··········.·····June
Dean K. Fuhriman ............ Soil Conservation Service..................................May
Lisle R. Green .................. Research Fellow Range Management.. ..........May
Alden K. Harline ............ Research Assistant Plant Science..........September
Orner J. Kelley ................ Bureau of Plant Ind., Soils, and
Agricultural Engineering..................................June
George McDonald ............ Research Assistant Chernistry..................December

1947
1947
1947
1948
1946
1948
1947
1947
1947
1948
1947
1948
1948
1948
1948
1946
1947
1947
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Rankin V. McIntyre .......... Asst. Professor Vet. Science......................... .March
Lloyd E. Meldrum .......... Research Fellow Animal Husbandry................ May
Glen T. Nelson ................ Research Fellow Ag. Economics........................ June
Farres H. Nyman ............ Research Fellow Poultry....................................June
James O'Toole .................. Research Fellow Chemistry............................June
William W. Owens ........ Extension Director............................................ June
Ruth R. Payne .................. Research Asst. Ag. Economics ........................June
Parker F. Pratt .................. Research Fellow Agronomy..............................June
Reed S. Roberts ...... .......... Research Fellow Entomology ........................June
Marie Sorensen ................ Research Asst. Home Economics ....................May
Stanley Van Orman ...._.... Research Fellow Irrigation..............................June
Arthur H. Williams ........ Research Fellow Agronomy............................June

1947
1948
1947
1947
1948
1948
1948
1948
1947
1948
1948
1948

LEAVES OF ABSENCE
A. F. Bracken-January 1947 to January 1949-Syrian Department
of Agriculture.
D. A. Broadbent spent the school year 1947-48 in study at the
university of Illinois.
Bliss H. Crandall-January 1 to May 31, 1947-to accept temporary
appointment at North Carolina State College in the Statistical Laboratory.
Willard Gardner, C. J. Sorenson, and O. W . Israelsen were on leaves
of absence for six months for study and travel.
D. S. Jennings left July 1 for a six month's leave of absence.
Lewis W. Jones spent six months in advanced study during 1947 at
Stanford University and the University of California.
D. W. Pittman returned December 1946 after nine months spent in
China as a special adviser on sugar beet production.
Hendrik Verslius-October 1947-temporary army service in Japan.
Director R. H. Walker spent the first three months of 1948 in
Siam as head of an agricultural mission for the Food and Agricultural
Organization of the United Nations.
RETIREMENTS
Dr. R. J. Evans, professor and head of the Agronomy Department
was made professor emeritus, July 1, 1947. Because of Professor
Bracken's absence, he spent his full time in research and teaching
during 1947-48. Dr. Evans had been head of the Agronomy Department
'
.
since 1931.
DEATHS
Dr. H. Loran Blood, collaborator in botany and plant pathology,
U. S. Bureau of Plant Industry, Soils, and Agricultural .Engineering
and in charge of the breeding of tomato varieties resistant to disease,
died suddenly March 8, 1948. He had spent twenty years as a member
of the Station staff.
College series no. 799

FINANCIAL STATEMENT OF THE UTAH AGRICULTURAL EXPERIMENT STATION

FOR THE FISCAL

YEAR 1946,47, INCLUDING THE AMOUNT AND SOURCE OF FUNDS AND THE
CLASSIFICATION OF EXPENDITURES
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FINANCIAL STATEMENT OF THE UTAH AGRICULTURAL EXPERIMENT STATION FOR THE FISCAL
YEAR 1947,48, INCLUDING THE AMOUNT AND SOURCE OF FUNDS AND THE
CLASSIFICATION OF EXPENDITURES

Hatch
dollars

~~~{~~~f£::::::~:=:::~::::~:~=:=::::=::::~:::::::::::~:',:::.:~
Labor._.... _.. _ ..... _.. _... _..................................... .
Travel.__ ... _._ ..__ .__._._............................ .
Transportation of things...................................... ..
Communication service._.. ______ ... __ ........ ..
Rents and utility service_...... _._........ _ ........... _
Land rent. ........~__ ...: __.. _. __ ....... _... _......... _... _..
Printing and binding. __ ._.... __ ._. __ .. _.. __ ... .
Other contractual services .. _ ................ _.... _ .......
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20,475.76
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